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ABSTRACT 
South Africa is faced with a growing unemployment problem, with unemployment reaching 
29 percent in the second quarter of 2019. At the same time the government budget deficit has 
been widened, as is evident by the increase from R23 billion in 2008/09 to R210.2 billion in 
2018/19 and government has consistently increased spending to address service delivery. 
Given this challenge of not having sufficient financial resources to fund the country’s 
development needs, the country has identified FDI inflows as the key driver to supplement 
fiscal resources. During the early 2000s, South Africa was the most attractive destination for 
FDI inflows relative to other African countries. The factors that constitute the conductive 
environment in the early 2000s includes a good legal framework for business, stable 
macroeconomic policy following the adoption of GEAR in 1996 and good infrastructure built 
over the years as well as political certainty. 
Over the years, the country’s infrastructural comparative advantage has declined; the railway 
network is deteriorating and the country’s road maintenance backlog is growing. Previous 
researchers have established that investors’ decision to invest is influenced by the returns on 
investments. The empirical literature has also established that well-functioning infrastructure 
is associated with low costs of doing business, which will increase returns. Therefore, the 
theoretical and empirical literature has established that infrastructure is vital for a country to 
attract FDI inflows. Given the literature findings and South Africa’s long-term planned (NDP) 
target of an investment ratio of 30 percent of GDP by 2030, this study sought to examine 
whether infrastructure is indeed important in determining FDI inflows into South Africa. 
Secondary time series data for the period 1980 to 2015 was sourced on FDI inflows, railway 
length, energy consumption, cellular phone subscription, GDP per capita and trade openness. 
The study made use of the Johansen co-integration test and regression model.  
The results indicate that all the independent variables have a positive relationship with FDI 
inflows. However, only energy consumption and cellular phone subscription are significant at 
the 10 percent significance level while trade openness is significant at the 1 percent significance 
level. Based on the results, a 1 percent increase in energy consumption will increase FDI 
inflows by 6.3 percent; a 1 percent increase in mobile cellular phone subscription will increase 
FDI inflows by 0.25 percent and a 1 percent increase in the sum of trade as a percentage of 
GDP will lead to a 3.3 percent increase in FDI inflows. These results suggest that energy 
infrastructure, communication infrastructure and trade openness are important in increasing the 
FDI inflows attracted to the country.  
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CHAPTER ONE 
INTRODUCTION 
 
1.1.  Background  
Over the past ten years, economic growth in South Africa has steadily weakened, declining 
from 5.36 percent to 1.32 percent between 2007 and 2017 (UNCTAD, 2019). The average 
growth in African countries has also fallen from 5.4 percent to 1.28 percent over the same 
period (UNCTAD, 2019). This slow growth was triggered by the 2008 global financial crisis. 
This unsatisfactory growth makes it more difficult for developing countries to address high 
levels of poverty and unemployment, more particular in Sub-Saharan countries (Adams, 2009). 
As a result, these developing countries have identified foreign direct investment (FDI) inflows 
as an important instrument to facilitate growth during the development process towards 
improving socio-economic outcomes (Asiedu, 2006). This idea was established by growth 
theories of Harrod-Domar (1939) and Solow (1988) revealed that economies can achieve 
economic growth through technology transfer and spill-over benefits accruing from FDI 
inflows.  
Twenty-five years into democracy, South Africa still faces three major challenges: high 
unemployment, poverty and inequality. Unemployment has grown from 21.5 percent in 2008 
to 29 percent in the second quarter of 2019 (Statistics South Africa, 2019). Furthermore, 
Statistics South Africa (2017) data show that the poverty headcount has increased from 53.2 
percent of the population in 2011 to 55.5 percent in 2015, by applying the upper-bound poverty 
line of R992 per person per month.  Inequality has also continued to worsen, as evidenced by 
a Gini coefficient that has grown from 59.3 in 1993 to 63 in 2014 (World Bank, 2019). Given 
these socio-economic challenges, South Africa needs a higher rate of economic growth and 
investment to reduce high unemployment, poverty and inequality, particularly given that the 
population continues to grow. The country’s population increased from 45.76 million in 2002 
to 57.74 million in 2018 (Statistics South Africa, 2019).  
The importance of FDI inflows for a country’s development was revealed by Harrod-Domar 
(1939) and Solow (1988), and is supported by the new growth theories (Romer, 1986).  These 
theories argued that economies can achieve economic growth through technology transfer and 
spill-over benefits accruing from FDI inflows.  This argument, that FDI inflows generate 
positive productivity effects for the host country, was examined by many researchers.  Studies 
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by Borensztein, Gregorio and Lee (1998) and Barro and Sala-I-Martin (1997) established that 
FDI inflows provide new technologies and enhance the state of existing domestic technology, 
a process which is known as technology diffusion. Ayanwale (2007) further explained that new 
technology facilitates the introduction of new processes and skills in the host country. The 
developmental effect of this new technology derived from FDI inflows from industrialized 
countries tends to have an effect on creating employment (Findlay, 1978). An interesting study 
by Abbas and Xifeng (2016) found that Zanzibar recorded USD 623.4 million FDI inflows into 
the tourism sector in 2007 and the sector subsequently accounted for a 54.5 percent share of 
the private sector’s employment.  Accordingly, these benefits of FDI inflows have been 
recognized by developing countries as an instrument to facilitate growth and address socio-
economic outcomes. 
Globally, since 1990 there has been a general increase in FDI flows all over the world but 
especially in developing countries; this trend can be seen in Figure 1. During the period of 1990 
to 2017, global FDI inflows increased from USD 204.9 billion to USD 1.4 trillion, developed 
countries’ FDI inflows increased from USD 170 billion to USD 712.4 billion and developing 
economies’ FDI inflows increased from USD 34.6 billion to USD 670 billion. Interestingly, 
the share of developing countries’ FDI inflows with regard to that of the world increased from 
17 percent in 1990 to 46.9 percent in 2017, while the developed countries’ share decreased 
from 82.5 percent to 49.8 percent over the same period (UNCTAD, 2018). This relatively 
higher increase of FDI inflows into developing countries is in line with Asiedu’s (2006) 
findings that developing countries have made a huge effort in attracting FDI inflows.  
Figure 1: FDI inflows by region, 1990 – 2017 
 
Source: UNCTAD (2018) 
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Even though there has been an increase in FDI inflows in the global economy, Figure 1 also 
shows that over the years (1990 to 2017) FDI inflows have been fluctuating. In Figure 1, three 
peak periods are observable in 2000, 2007 and 2015. The 2000 peak was driven by the wave 
of global restructuring and repositioning among multinational enterprises which led to a huge 
increase in the number of mergers and acquisitions (M&A) that took place in OECD countries. 
Additionally, there was also a growing effort of privatization in non-OECD countries 
(Christiansen & Bertrand, 2002). Hence, the peak in FDI inflows is largely driven by the 
increase in FDI inflows into developed countries. Figure 2 below illustrates that during 2000, 
FDI inflows in the world reached USD 1.35 trillion which is an increase of 26 percent from 
1999, largely driven by a 31 percent increase in FDI inflows in developed countries compared 
to a 7 percent increase in the developing countries.  
Figure 1 further illustrates that FDI inflows started declining in 2001 and reached the lowest 
point in 2003. According to UNCTAD (2004), Global FDI inflows fell from USD 1.4 trillion 
to USD 550.6 billion, of which developing countries’ FDI inflows declined from USD 1.1 
trillion to USD 337.9 billion and those of developing countries declined from USD 231.6 
billion to USD 194.8 billion during this period. However, the decline in FDI inflows was 
uneven across countries and sectors. The most negatively affected region was the United States, 
whereas China was the largest beneficiary of FDI inflows (UNCTAD, 2004). The 
manufacturing sector was negatively affected, while the FDI inflows of the mining and 
petroleum sector increased. The reason for this decline in FDI inflows was the slow global 
economic growth which resulted in less Transnational Companies (TNCs) and cross-border 
M&As. In 2004, the world economy started to recover and most economies started to be more 
open and offered more incentives to create a favourable environment for foreign investors. This 
change in government policies led to an increase in competition and forced the TNCs to start 
investing in new markets and to seek to maximise profits through low costs for factors of 
production, which led to significantly higher FDI inflows between 2004 and 2007 as shown in 
Figure 1.  
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Figure 2: FDI inflows by region highlighting peak periods: 2000, 2007 & 2015   
1990 1997 2000 2006 2007 2009 2015 2017
World 204.9 481.5 1 358.6 1 403.5 1 893.8 1 179.1 1 921.3 1 429.8
Developed economies 170.2 286.3 1 121.1 941.4 1 284.2 656.3 1 141.3 712.4
Developing economies 34.6 185.4 231.6 403.3 522.4 461.0 744.0 670.7
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Source: UNCTAD (2018) 
The FDI inflows peak recorded in 2007 was notable in all the regions, including developing 
countries. Figure 2 illustrates that global FDI inflows reached USD 1.9 trillion in 2007, which 
is an increase of 34.9 percent over 2006. This increase was notable across all regions; 
developed countries reached USD 1.3 trillion, which is an increase of 36.4 percent, and 
developing countries reached USD 522.4 billion, an increase of 29.5 percent.  The reasons for 
this 2007 peak period in FDI inflows across all regions included economic growth; growth in 
the number of cross-border M&As; TNCs expansion in the service sector; an increase in the 
number of International Investment Agreements (IIA)  and Free Trade Agreements (FTA) 
(UNCTAD, 2008). Furthermore, new measures were adopted including the establishment of 
special economic zones and the lowering of corporate income tax (UNCTAD, 2008).  
In 2008, the global economy was hit hard by a global financial crisis which led to a recession. 
World economic growth declined by 1.66 percent in 2009 (IMF, 2009). This recession had an 
adverse impact on FDI inflows, evident by the decline in global FDI inflows from USD 1.9 
trillion to USD 1.2 trillion between 2007 and 2009, as illustrated in Figure 2. FDI inflows in 
developed economies declined from USD 1.3 trillion to USD 656.3 billion, while developing 
economies also declined from USD 522.4 billion to USD 461 billion (UNCTAD, 2018). This 
decline was largely due to a decline in the number of cross-border M&As following a fall in 
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corporate profits during this period. To respond to this crisis, some economies diversified their 
FDI strategy by leveraging those sectors that were less exposed to cyclical fluctuations, such 
as agriculture and natural resource sectors. Some economies also put together economic 
stimulus packages that responded directly or indirectly to the economic crisis. 
Figure 1 shows that in 2010 and 2014 there was a slight increase in FDI inflows, even though 
the global economy remained fragile and policy uncertainty for investors was the biggest risk. 
Over this period, developing countries were seeing FDI inflows as a major source of capital or 
Official Development Assistance (ODA) to supplement the countries’ fiscal resources, which 
are not sufficient to fund socio-economic development needs (Taole, 2018). Therefore, most 
of the countries’ investment policies continued to be geared towards liberalizing FDI. The year 
2014 was remarkable for developing countries. Figure 1 shows that FDI inflows into 
developing economies exceeded those in developed economies for the first time in history. 
During 2014, developing countries comprised of a 51.2 percent share of the world’s FDI 
inflows, whereas developed countries constituted only 44.6 percent (UNCTAD, 2015). 
According to the World Investment Report, this significant increase in FDI inflows into 
developing countries in 2014 was due to intra-African investment led by South African, 
Kenyan and Nigerian TNCs, as well as an increase in cross-border M&As invested in 
infrastructure (UNCTAD, 2015). 
Lastly, the peak of FDI inflows recorded in 2015 was the first remarkable increase after the 
2008 financial crisis. Figure 2 shows that between 2009 and 2015 world FDI inflows increased 
from USD 1.2 trillion to USD 1.9 trillion, developed countries increased from USD 656.3 
billion to USD 1.1 billion and developing countries increased from USD 461 billion to USD 
744 billion (UNCTAD, 2016). This significant increase was mainly due to countries having 
investment policies that emphasised liberalizing and promoting FDI during that period. 
However, the increase in FDI inflows in 2015 was followed by a decline in 2017 due to a 
decrease in the number of cross-border M&As (UNCTAD, 2016). The World Investment 
Report further explains this decline of FDI inflows in 2017 as largely due to the fact that the 
efforts of most economies  were channelled towards promoting investments by, for example, 
providing incentives rather than facilitating an investment environment and making it easier 
for investors to invest (UNCTAD, 2016). Thus, there was a gap in the investment policies 
necessary to promote FDI inflows. 
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1.2 FDI inflows into South Africa  
This sub-section will highlight the reasons for South Africa being considered to be the most 
attractive destination for FDI inflows relative to other African countries during the early 2000s. 
In addition, the current status over the last decade will also be highlighted. Akinboade et al. 
(2006) and UNCTAD (2016) state that South Africa was ranked as a top destination for FDIs 
in the Southern Africa Development Community (SADC). This was evident by the share of 
South African FDI inflows between 1997 and 2001, which accounted for more than 70 percent 
of SADC FDI inflows (Akinboade et al., 2006). This good performance relative to other Sub-
Saharan African countries means investors perceived South Africa as the most attractive 
destination in Africa (UNCTAD, 2004). There are a number of factors that contributed to South 
Africa’s good performance, such as a better business environment (legal framework), the 
abundance of mineral resources, political and economic stability and good infrastructure 
facilities (Akinboade et al., 2006).  
According to Akinboade et al. (2006), the South African legal framework pertaining to trade 
and investment conforms to international norms and standards, hence providing a highly 
suitable business environment. The case study conducted by Vickers (2003) discovered that 
the registration process for new businesses in South Africa is more efficient than in other 
developing countries. Natural resources also appear to have played a significant role in making 
South Africa an attractive location. This is evidenced by the increasing share of FDI inflows 
into the mining and quarrying sector relative to other sectors in the country, from 4.3 percent 
to 34 percent between 1995 and 2003 (Akinboade et al., 2006).   
Since the new democratic South African government was elected in 1994, the country has been 
politically stable, which has also contributed to positioning the country as an attractive 
destination for FDI inflows. However, in order to build a modern economy, the country still 
needs to address the challenge of offsetting some of the historical unequal political and 
economic conditions that stemmed from the apartheid regime (Vickers, 2003). The current 
South African government strategy for attracting FDI is founded on macro-economic stability. 
The national macro-economic strategy known as Growth, Employment and Redistribution 
(GEAR) was launched in 1996, and it strongly emphasized economic growth as a key driver 
of FDI and noted that increasing FDI requires a shifting focus to the determinants that are 
critical for investors’ decisions.   
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In the early 2000s, government shifted its economic policy focus to removing obstacles to 
investment and according to Vickers (2003) this policy shift included: a reduction in corporate 
tax; restructuring government expenditure towards social services and infrastructure; 
embarking on the restructuring and privatization of state-owned enterprises; bilateral and 
multilateral trade negotiations, including the EU (European Union) and SADC countries; and 
the establishment of IDZs (Industrial Development Zones). Therefore, stability in politics and 
macro-economic policy shifted towards facilitating. 
FDI has played a role in positioning the country to be an attractive investment destination. A 
major component of the policy shift was privatizing the energy sector and the 
telecommunication sector; which transferred the responsibility of managing these sectors from 
government to state-owned enterprises, namely Eskom and Telkom, respectively. 
Akinboade et al. (2006) note that South Africa has modern and highly advanced 
telecommunication systems, technology, transport infrastructure (roads, railways and ports) 
and energy provision infrastructure relative to other African countries. Akinboade et al. (2006) 
suggest that the reason behind high FDI inflows into South Africa relative to other African 
countries, is the low cost of doing business that is associated with good infrastructure in the 
host country. In other words, good infrastructure significantly influenced the choice of an 
investment location. This claim is in line with findings (by Koyunu & Unver, 2016; Rehman 
et al., 2011; Ogunjimi & Amune, 2017; Liu, 2009 and Khadaroo & Seetanah, 2008) who all 
identified infrastructure as a cost factor that influences efficiency-seeking investors’ decisions.  
The South African government has made progress in expanding economic infrastructures over 
previous decades. The progress made in improving transport infrastructure is evident in a 
railway network that increased from 11 331 km to 21 079 km between 1910 and 1995, although 
it fell to 20 796 km in 2003 (Perkins, 2010). The paved road network (including both national 
and provincial) also increased from 75 279 km to 181 290 km between 1915 and 1990. In the 
World Economic Forum Competitive Report on Road Quality index for African countries 
between 2016 and 2017, South Africa takes the second place in Africa scoring 5 whereas 
Namibia was first at 5.2 (Perkins, 2010).  
In terms of energy infrastructure, electricity generated by Eskom (state-owned company) 
increased from 1 277 gigawatts per hour in 1920 to 210 577 gigawatts per hour in 2000 (Perkin, 
2010). Government has made substantial efforts to provide efficient and affordable electricity 
to industries and households, in the midst of an increasing demand for energy among 
8 
 
consumers and businesses. The South African government’s efforts to keep electricity prices 
low is evidenced by the survey conducted in 31 countries whereby South Africa ranked among 
the countries with the lowest electricity prices in the world at 22nd out of 31 countries surveyed, 
where the 1st country is ranked as the country with the most expensive energy prices 
(Akinboade et al., 2006). In summary, the improvement in many types of infrastructure has 
placed South Africa in a position to be the most competitive country in Sub-Saharan Africa.   
In 2016, South Africa was the 68th largest receiver of FDI inflows out of 190 economies; and 
in 2017 this position declined to 82nd place. This decline in FDI inflows was triggered by a 
number of factors which include political uncertainty driven by a high level of corruption, and 
infrastructure issues such as failure to supply electricity. According to Akinboade et al. (2006) 
the South African government developed a sophisticated business infrastructure in the past; 
however, its infrastructural competitive advantage is diminishing as other countries show a 
clear improvement over time.  
1.3  Problem statement and research question 
Since 2008, the South African government has had a budget deficit. The budget deficit grew 
from R23 billion in 2008/09 (1 percent of GDP) to R210.2 billion in 2018/19 (4.2 percent of 
GDP) and is expected to grow even further to reach R252.4 billion in 2021/22 (Department of 
National Treasury, 2009 and 2019). This increase in the budget deficit is an indication that state 
resources are not sufficient to fund the country’s development needs. At the same time 
unemployment has grown from 21.5 percent in 2008 to 29 percent in 2019 (second quarter) 
(Statistics South Africa, 2019).  
Sub-Saharan African countries have identified investment inflows that come from Official 
Development Assistance as a key way to supplement their fiscal resources. Similarly, South 
Africa has recognized the importance of FDI inflows in the development process by creating 
an environment that is conducive for investors. South Africa has created this environment by 
providing a good legal framework for business, stabilizing macro-economic policy, stabilizing 
politics and building good infrastructure over the past years. These efforts made by government 
have made South Africa the most competitive and largest FDI inflow beneficiary country in 
Sub-Saharan Africa. However, FDI inflows have contracted by 41 percent between 2016 and 
2017, from USD 2.2 billion to USD 1.3 billion. This deterioration is largely due to the decline 
in South Africa’s infrastructural comparative advantage (Akinboade et al., 2006).  
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The decline in the infrastructural comparative advantage is notable in the energy and road 
sectors.  In early 2019 the country experienced electricity cuts. Furthermore, the quality of the 
transport infrastructure has been declining. The railway network declined from 21 079 km in 
2003 to 20 500 in 2017 and road maintenance remains a huge challenge in the country with the 
backlog estimated at R185 billion (Department of National Treasury, 2018; Perkins, 2010 & 
Akinboade et al., 2006). The findings suggested that good infrastructure, which is associated 
with low costs of doing business, has been one of the significant factors that has influenced 
investors’ decision to locate investment in South Africa relative to other African countries. In 
other words, infrastructure has been one of the key elements behind the country’s comparative 
advantage in attracting FDI inflows. The South African long-term plan, the National 
Development Plan (NDP) recognizes the importance of infrastructure for enhancing growth 
and development. Government believes that achieving the NDP targeted ratio of investment to 
GDP of 30 percent by 2030 from 19.5 percent in 2016 requires an increase in infrastructural 
resource allocations to build efficient infrastructure systems (National Treasury, 2018). This 
idea is in line with the empirical findings that have established that proper infrastructure 
development reduces business production costs and raises investors’ profits, and consequently 
leads to increased investment. 
Findings from theory, and academic literature suggest that the insufficient energy supply and 
poor quality of transport infrastructure in South Africa over time will likely lead to a decline 
in the country’s infrastructural comparative advantage. This leads one to ask whether there is 
any statistically significant relationship between infrastructural development and FDI inflows 
into South Africa. 
To answer this question, this minor dissertation will use World Bank, South African Reserve 
Bank (SARB) and UNCTAD data from 1980 to 2017 to analyse the relationship between 
infrastructure and FDI inflows into South Africa. This study will first establish whether there 
is any long-run relationship between infrastructure development and FDI inflows by using the 
Johansen cointegration Model. The minor dissertation will also determine the regression model 
that may be used to estimate the coefficients in order to examine whether the infrastructure 
development has a significant impact on FDI inflows.    
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1.4 Research question and objective of the study 
The research question that this minor dissertation seeks to address is: does infrastructural 
development have a significant influence on FDI inflows into to South Africa?  
The main objective of the study is to analyse the impact of infrastructural development on FDI 
inflows into South Africa. The study objectives are: 
1. to examine the impact of energy infrastructure on FDI inflows into South Africa; 
2. to examine the impact of telecommunication infrastructure on FDI inflows into South 
Africa, and 
3. to examine the impact of transport infrastructure on FDI inflows into South Africa. 
 
1.5  Contribution to the literature 
While there is a substantial body of literature that has examined the impact of infrastructure on 
FDI inflows into South Africa (such as Taole, 2018; Song, 2015; Fedderke & Romm, 2006; 
Majava & Kapingura, 2016; Arvanitis, 2006; Mjacu, 2018 & Moolman et al., 2006), most of 
these studies did not focus on having proxy infrastructure variables from different sectors. For 
example, Fedderke and Romm (2006) and Majava and Kapingura (2016) used gross capital 
formation as a proxy variable for the infrastructure variable. Furthermore, the South African 
study by Taole (2018) used electricity transmission and distribution losses as a proxy variable 
for infrastructure to examine the relationship between infrastructure and foreign inflow to 
South Africa; Arvanitis (2006) used telephone lines per 1000 people as a proxy variable of 
infrastructure to examine the determinants of FDI inflows to South Africa and Mjacu (2018) 
used transport infrastructure to determine the role of infrastructure in attracting FDI in South 
Africa. 
This study will differ by using the effects of cellular phone subscription per 100 people as a 
proxy variable for telecommunication infrastructure and railway line as a proxy variable for 
transport infrastructure. To my knowledge, there has been no study done in South Africa on 
the effect of cellular phone subscription per 100 people and the length of railway line in 
kilometres (km). Therefore, this minor dissertation will address this gap. Furthermore, previous 
studies only included data up until 2015. This minor dissertation’s data is from 1980 to 2017, 
giving a recent analysis of infrastructure effects on FDI inflows.  
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1.6  Significance of the research  
The fragile economic environment makes it difficult for the country to address its 
developmental needs that continue to be harmful to economic development in South Africa. 
The Department of National Treasury (2018) and Arvanitis (2006) have established that higher 
FDI inflows are critical in achieving the faster growth needed to address socio-economic 
developmental needs. However, the decline in the infrastructural comparative advantage in the 
country pointed out by Akinboade et al., (2006) poses a risk to economic development, in light 
of the South African studies that have established a positive significant relationship between 
infrastructure and FDI inflows to the country. Studies by Fedderke and Romm, 2006; Majava 
and Kapingura, 2016; Arvanitis, 2006; Song, 2015; Mjacu, 2018 and Moolmal et al., 2006have 
acknowledged the importance of good infrastructure in attracting FDI inflows to South Africa, 
and for developing countries the study by Shah (2014) also confirms this point.  
Therefore, South Africa is faced with a challenge. On the one hand there is general consensus 
that good infrastructure is important. On the other hand, as highlighted by the Perkins (2010) 
study, the quality of roads in the country is poor, railway networks are not being maintained 
and there is insufficient energy generation given the demand .These infrastructural challenges 
in South Africa might be the major constraint in attracting FDI inflows to South Africa. Hence, 
it is important for this minor dissertation to establish whether there is indeed a significant 
relationship between infrastructure and FDI inflows. Understanding the direction and 
quantifying the strength of the relationship between infrastructure and FDI inflows will help in 
developing a policy framework that will enable the country to regain its infrastructural 
competitive advantage which might lead to an increase in the volume of FDI inflows. 
1.7  Structure of the study 
This study is organized into six chapters. Chapter 1 presents an introduction and the 
background of the study. Chapter 2 presents the background overview of FDI inflows into 
South Africa. Chapter 3 will also present a theoretical review of FDI inflows and economic 
development followed by a review of the empirical literature on the determinants of FDI 
inflows. This chapter will also lay out infrastructure and FDI inflows into South Africa as well 
as other countries. Chapter 4 will outline the research methodology, followed by discussions 
on the definitions of the variables used, data collection methods and the econometric model 
used.  Chapter 5 discusses the research findings and analysis. Finally, Chapter 6 concludes with 
a summary and presents some policy implications of the analysis and recommendations for 
future research.                                                   O 
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CHAPTER TWO 
Review of FDI inflows into South Africa 
Since 2008, South Africa has been confronted with the challenge of low growth. Growth 
declined from 5.6 percent in 2007 to a very low rate of 1.3 percent in 2017 as indicated in figure 
3 below. Over this period, there has been significant underperforming in tax revenue collection 
(Department of National Treasury, 2019). Figure 3 below illustrates the rate of economic 
growth from 1980 to 2017. From 1980 – 1993 the average growth was 1.4 percent, from 1994 
─ 2008 the average growth was the highest at 3.6 percent and during the last period of 2009 – 
2017 the average growth fell to 1.6 percent. This growth rate is insufficient to address high 
unemployment rates and poverty, and much stronger growth is required in the long-term. 
Research by (Akinboade et al., 2006) indicates that government has begun implementing 
growth enhancing reforms that will encourage cross-border private sector investments and 
boost confidence. 
Figure 3: Economic growth rate in South Africa, 1980 to 2017 
 
Source: World Bank (2019) 
In recent times, Sub-Saharan African countries consider attracting FDI to be a priority during 
their development process, following the FDI benefit experienced in their own countries and 
other host countries. Akinboade et al. (2006) outlines these benefits: FDI is regarded to be a 
driver of growth since it provides external capital for investments, increases competition in the 
host country industries and helps local industries to become more productive by adopting more 
efficient technology.  Therefore, many developing countries and South Africa in particular seek 
such investments to accelerate development efforts. The South African government has put 
measures in place to ensure that resources are directed at sectors where employment can be 
created and poverty can be reduced. However, it is not clear whether FDI inflows are being 
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attracted into sectors that have the greatest multiplier effect in terms of creating jobs and 
enhancing growth – unemployment in South Africa has continued to increase and it reached 29 
percent in 2019 (second quarter) (Statistics South Africa, 2019). The next sub-section will 
analyse the trends of foreign direct investment inflows into South Africa. 
2.1 FDI inflow trends in South Africa 
Figure 4 shows significant increases in the flow of FDI to Africa between 1990 and 2008 from 
USD 2.8 million to USD 58.1 million, which was the highest peak over the graphed period. 
After the 2008 financial crisis, the FDI inflows to Africa started to decline, reaching USD 41.8 
million in 2017. Similarly, FDI inflows into South Africa have also increased from USD 248.1 
thousand in 1991 to USD 9.2 million in 2008, then started declining and reached USD 1.3 
million in 2017 (UNCTAD, 2019). The FDI inflows to South Africa were stable from 1990 
until 1995 when they reached a peak of USD 1.2 billion up from USD 78.5 million after the 
transition to a democratic government (UNCTAD, 2019). This implies that political stability 
lead to increased confidence among investors, promoting more FDI inflows into South Africa. 
Figure 4: FDI inflows into South Africa vs Africa, 1990 – 2017 
 
Source: UNCTAD (2019) 
 
During 1997 South Africa reached a second peak of USD 3.8 billion up from USD 817.6 
million in 1996 and this increase was driven by the adoption of the GEAR strategy in 1996, 
which had a strong emphasis on the importance of the role of FDI and the need to increase 
investor confidence, as well as the partial privatization of Telkom. During 2001 FDI inflows 
increased from USD 887.3 million to USD 6.8 billion which was an increase of 664.5 percent.  
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This significant high increase was mainly driven by cross-border M&As of Anglo-American 
and De Beers (Arvanitis, 2006).  During 2008, the country reached the highest peak of USD 
9.2 billion of FDI inflows mainly due to the acquisition of 20 percent in Standard Bank by the 
Industrial and Commercial Bank of China at the value of USD 5.6 billion (Taole, 2018). 
However, in 2015 FDI inflows showed a decline of 70 percent when compared to 2014 due to 
the deterioration in real economic growth from an average growth of 3.6 percent between 1994 
and 2008 to average growth of 1.7 percent from 2009 onwards, as well as an increase in 
electricity costs. 
Table 1: Share of FDI inflows among Southern African countries: Average (1990 -2016) 
Southern African Countries
Percentage share of FDI inflows 
in the Southern African 
countries: Average between 
1990 to 2016
Angola 55%
South Africa 23%
Mozambique 9%
Zambia 5%
Namibia 3%
Botswana 2%
Malawi 1%
Zimbabwe 1%
Lesotho 0%
Swaziland 0%  
Source: Marandu, Mburu & Amanze (2018) 
Table 1 shows the average percentage share of FDI inflows into Southern African countries 
between 1990 and 2016. The largest share was received by Angola at 55 percent, followed by 
South Africa receiving 23 percent share of inflows into the region (Marandu et al., 2018). 
Maranduet al. (2018) show that South Africa appears to be one of the top two FDI recipient 
countries in the Southern African region over the period from 1990 to 2016.  
Prior to the 2000s, the South African government had identified the importance of FDI inflows 
as an instrument to facilitate growth in order to address the high level of unemployment, 
poverty and inequality. In 1996, the South African government implemented the Growth 
Employment and Redistribution (GEAR) policy in order to grow the economy and create jobs 
through FDI. However, the country attracted market-driven foreign investors in low-
technology industries and this resulted in limited growth and jobs created (Carmody, 2002). In 
2011 the country’s long-term development plans continued to capture the importance of 
investment for fostering economic growth.  
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The long-term vision of the country is to create an environment for sustainable employment 
that will enhance economic development by growing the economy every year by 5.4 percent 
on average. The country has not done well in facilitating the economic growth necessary to 
achieve the NDP unemployment target of 25 percent in 2010 and 20 percent in 2015. Seeing 
as the country has failed to attain the 2010 and 2015 unemployment targets, it will not be 
realistic to hope to attain the 14 percent target set for 2020 and the 6 percent target for 2030, 
especially given the current unemployment rate of 26.7 percent, as at the end of 2017. The 
Department of National Treasury (2018) has reflected the connection between economic 
growth, jobs and investment; this will be explained in figure 5.  
Figure 5: Investment and business confidence, and GDP and unemployment 
Source: Department of National Treasury, 2018. 
Figure 5 indicates investment and business confidence on the left, and real GDP and 
unemployment on the right over the period of 2006 to 2017. The first figure on the left reflects 
that South Africa’s private investment was the highest in 2006, at 10 percent, and business 
confidence was at about 80 percent. Real GDP was almost 6 percent and the unemployment 
rate was below 23 per cent. Then the real GDP contracted by more than 1 percent during 2009 
as a result of the global financial crisis coupled with a weaker rand; notably there was a sharp 
increase in unemployment to approximately 25 percent. On the other hand, investment fell to 
about -13 percent and the business confidence index fell to approximately 35 percent. The 
South African government has committed to achieve faster growth which is needed to reduce 
unemployment, poverty and inequality, evident in the increase in government expenditure by 
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R1.1 trillion over the past 11 years from R470.6 billion in 2006 to R1.6 trillion in 2017 
(Department of National Treasury, 2007 and 2018). But higher economic growth is proving 
difficult to achieve in light of falling investment, declining confidence and policy uncertainty.  
Given these challenges, structural reforms are required to create an environment that will 
increase business confidence and therefore increase investment and create jobs. Chapter 3 of 
the NDP outlines the rate of investment to GDP needed, set to rise from 17 percent in 2018 to 
30 percent by 2030. From the NDP Vision 2030, raising the rates of investment will be achieved 
through: 
  A high level of public sector fixed capital formation with an emphasis on infrastructure 
to promote efficiency and reduce costs. 
 Attracting private investment stimulated by expanding consumer markets, natural 
resource endowments and rising profitability by improving infrastructure conditions. 
The country has not done well in enhancing the kind of economic growth that will create 
employment. The country has not achieved the NDP unemployment targets of 25 percent in 
2010 and 20 percent in 2015. FDI inflows into SA have remained low in the most recent years. 
Based on the review of FDI inflows trends in South Africa, several factors are likely to be 
constraining the country in attracting more FDI into the country. 
Some researchers such as Asiedu (2006) and Moyo (2014) believe that the low level of FDI 
inflows into the African region is explained by the lack of technology and infrastructure 
development. Even though most developing countries, including South Africa, experienced 
trade liberalization in the early 1990s, these countries attracted lower than expected FDI 
inflows. Researchers, including Demurger (2001), claim that investors are not willing to invest 
in Africa due to the fact that the infrastructure base is poor, which has cost implications for 
investors’ operations. Previous studies by researchers have highlighted the advantages of 
having good infrastructure, as well as the negative impact of poor infrastructure on investment. 
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Table 2: Advantages of good infrastructure and disadvantages of poor infrastructure to 
attract FDI inflows. 
Advantages  of good infrastructure Disadvantage of poor infrastructure 
Increases competitiveness (Koyunu & 
Unver, 2016) 
Decreases competitiveness 
Reduces transport costs (Ogunjimi & 
Amune, 2017, Rehman et al., 2011) 
High transport costs, thus increases prices 
Increases access to markets (Rehman et al., 
2011) 
Less or no access to markets 
High production and raises investors’ 
profitability (Khadaroo & Seetanah, 2008 & 
Liu, 2009). 
Low production levels and less or no profit 
due to high operational costs (Liu, 2009). 
 
As seen in Table 2, it is well recognized by researchers (such as Koyunu & Unver, 2016; 
Rehman et al., 2011; Ogunjimi & Amune, 2017; Liu, 2009 and Khadaroo & Seetanah, 2008) 
that the availability of good infrastructure has a vital impact on the operation costs of private 
firms, resulting in lower operation costs, higher levels of efficiency and higher returns on 
investment. These researchers seem to agree with Dunning’s (1981) Ownership, Location and 
Internalization (OLI) theory, which states that infrastructure is one of the key determinants of 
the direction of FDI.  
According to the study done by Price Waterhouse Coopers (PWC) (2018), South Africa’s 
overall quality of infrastructure has been ranked 56th out of 149 countries as outlined in the 
global competitiveness index report of 2016 to 2017. This report also scored the quality of road 
and air transport infrastructure, and South Africa’s was placed in the top 25 percent of countries 
worldwide, whereas the quality of electricity supply was ranked 112th out of 149 countries and 
placed in the bottom 25 percent of countries (World Economic Forum, 2016). Furthermore, 
based on the Statistics South Africa data, it was revealed that the real value of the country’s 
stock of infrastructure has increased by an average 2 percent per annum over the past five years, 
while the fixed capital productivity declined by an average of 1 percent per annum (PWC, 
2018).   Given the visible signs of poor infrastructure in South Africa, it becomes apparent that 
there is a challenge in translating infrastructure investment into quality physical infrastructure. 
It might be true that the country is not able to attract the necessary investment outlined in the 
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NDP Vision for 2030 due to the poor quality of infrastructure the country has, which may have 
some cost implications on investor operations. The next sub-section will clarify the key 
concepts used in this study. 
2.2 Clarification of key concepts 
This sub-section clarifies the key concepts used in this study, which include FDI inflows and 
infrastructure. 
2.2.1 Foreign Direct Investment inflows 
There are two types of private capital flows across countries, namely FDI and Foreign Portfolio 
Investment (FPI). FDI refers to the international investment made by one country to another 
economy whereby the first country acquires an asset with an intention to manage that asset 
(Makoni, 2015). The management dimension in the private capital flow context is what 
distinguishes FDI from FPI. In the case of FDI, this type of capital flow can be considered as 
net inflows injected by an investor to acquire 10 percent or more of the ordinary shares of an 
enterprise (World Bank, 2015). However, this determination differs from country to country 
depending on national policies. On the other hand, FPI is “associated with the buying of shares, 
bonds, notes and money market instruments tradable on the stock exchange of the host country” 
(Rungqu, 2014).  This study will focus on FDI since it appears that this type of capital flow, 
which encourages trade and technological transfer, plays a significant role during the 
development process in the developing country. 
2.2.2 Infrastructure of the host country 
Infrastructure is defined as facilities and structures that are necessary for the functioning of 
society and the economy. Infrastructure can be non-physical, which refers to all the institutions 
that are required to maintain the economic and social standards of a nation, such as the financial 
system, law enforcement and the education system; or infrastructure can be physical. Physical 
infrastructure, refers to transport infrastructure (ports, railways and roads); energy 
infrastructure (electricity generation and gas); telecommunications infrastructure (telephone 
and internet) and basic utilities infrastructure (water, hospital, clinics and schools) (Rungqu, 
2014). In most countries, infrastructure is viewed as the delivery of services to meet people’s 
needs and wants. Thus, in most countries the responsibility for developing infrastructure lies 
with the government. 
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2.2. Conclusion 
There is evidence that in the 37 year period between 1980 and 2017 there has been an increase 
in FDI inflows into South Africa. This increase is largely explained by the significant growth 
in cross-border M&As driven by the adoption of the GEAR strategy in 1996 that strengthens 
the need to create a favourable environment for foreign investors, including encouraging FDI. 
The improvement in FDI inflows into South Africa has placed the country in the top two FDI 
recipients in Southern Africa and top four FDI recipients in Africa. However, this significant 
increase was not translated into creating the necessary jobs in the country. Therefore, there is 
still a need for the country to attract more investors following empirical evidence findings that 
suggest that FDI inflows have a positive impact on economic development. There has been a 
decline in FDI inflows into Africa and South Africa in particular since the 2009 global financial 
crisis, and the fragile economic growth poses a risk in investor’s confidence. It is crucial that 
the country focuses on factors that influence FDI inflows, such as the quality of infrastructure 
that appears to be a challenge in this country. 
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CHAPTER THREE 
LITERATURE REVIEW 
3.1 Introduction 
There is a vast body of literature that examines the relationship between FDI and economic 
growth. In the African region FDI inflows have increased from 24 percent to 61 percent 
between 1990 and 2000 (Asiedu, 2002). However, socio- economic challenges still remain in 
this region and other developing countries, meaning the extent of the increase in FDI inflows 
has not been enough to address the challenges of poverty, inequality, education and 
unemployment. Similarly, in South Africa investment has been very low since the 2008 global 
financial crisis. The biggest challenge for policy-makers in South Africa is to create an 
environment that will attract more investors. Over recent years the discussion among policy-
makers has shifted from a debate about whether FDI does have a positive impact on the 
economic growth of the host country to a focus on examining the factors that can contribute to 
attracting more FDI inflows. 
The objective of this literature review is to present a theoretical background for FDI inflows 
and conduct an analysis of the determinants of FDI inflows. Infrastructure is one of the key 
determinants of FDI inflows, and there has been limited research in this area. Therefore, this 
study will also review the existing literature on the impact of infrastructure on FDI inflows. 
The empirical literature on the relationship between FDI inflows and the economic growth of 
the host country has also been examined.  
3.2 Theoretical literature 
Neo-classical growth theories indicate that foreign direct investment plays a significant role in 
explaining different levels of growth between countries, meaning FDI can be used to explain 
why some countries are richer than others (Solow, 1956). The reason for this belief emanates 
from the fact that growth is determined by the level of output produced, which is dependent on 
two factors of production in the short run, namely capital and labour. However, sustainable 
growth, or long-run growth, is exogenously determined by technological progress which leads 
to output differences between countries (Asiedu, 2002). Based on Romer (1986), the growth 
that is driven by technological change arises from investments. This technology accrued from 
FDI is absorbed in the country through research and development, market structure and human 
capital. Ahmed et al. (2005) argues that poor countries are faced with a large technological gap 
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due to their inability to absorb technological change. Ahmed’s view is in line with Romer’s 
(1993) view that the difference between these developed and developing countries is that poor 
countries lack knowledge to generate economic value, which is referred to as the “idea gap”, 
and this idea gap arises because developing countries are still catching-up in terms of 
technology.  
Therefore, there has been a need for developing countries to put emphasis on attracting more 
FDI when implementing policies to improve the output of the host country through 
technological transfer. This technological transfer triggers a process of learning-by-doing, a 
key part of Adam Smith’s theory on economic growth. Learning-by-doing makes workers and 
managers more knowledgeable on how to adapt and use modern technologies in the most 
efficient way, hence reducing R&D (Research and Development) costs in the host country 
(Lensink & Morrissey, 2006). Thus, these value adding activities were found to have a 
significant positive impact in creating more employment. For this reason, developing countries 
adopted policies aimed at attracting FDI to address socio-economic challenges during the 
development process. The adoption of these policies aimed at attracting more FDI appears to 
have been successful, as is evident in the annual average FDI increase of 1 630 percent in 
developing countries between 1980 and 1997 (Asiedu & Lien, 2011). However, developing 
countries are still struggling to achieve the ideal growth levels necessary to address 
unemployment. The question that arises is how developing countries close the gap between the 
adoption of new policies that focus on attracting FDI and the economic development process 
that is still lagging behind in developing nations. Asiedu believes that the answer to this 
question lies in the determinants of FDI inflows, in other words the factors that determine 
growth prospects or raise investor’s returns on investment, hence creating a conducive 
environment for more FDI. For this reason it is important to understand the determinants of 
FDI inflows, so that policy-makers can drive foreign investors to invest in the host country.  
According to Rungqu (2014), FDI investment decisions are driven by natural resources, 
markets, efficiencies and strategic assets. The determinants of FDI was first postulated by 
Dunning during 1980 in his Eclectic Paradigm.  This paradigm provides an ‘ownership, 
location and internalization’ (OLI) advantages-based framework to determine why and where 
multinational enterprises (MNEs) would invest (Sethi et al., 2003). According to Dunning 
(1998), factors that impact the location aspects of FDI include: government and political risk, 
market size, labour costs, trade openness, natural resources, trade incentives, barriers and 
agreements, macro-economic performance and infrastructural development. With regard to 
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internalization, it may occur in a situation where producing abroad is more profitable than 
exporting goods that are produced locally. This may apply in a country where tariffs are 
imposed and there is imperfect mobility of labour. Then trade and capital movements can be 
substituted with a flow of FDI as stated by Mundell and the Heckscher-Ohlin model (Accolley, 
2003). 
Asiedu (2002) believes that, to close the gap between the existing policies that focus on 
attracting FDI and the development process in developing countries that are still lagging 
behind, developing countries need to position themselves in terms of the factors that constitute 
location aspects, since the host country can control those factors but cannot control the 
ownership and internalization aspects. There are a number of studies that have been conducted 
in South Africa to examine the determinants of FDI using political risk, trade openness (Majava 
& Kapingura, 2016) and a panel data study of 49 African countries by Bokpin, Asamoah and 
Mensah (2015) that analysed natural resources. Limited research has been done on market size, 
labour costs and infrastructure as determinants for FDI inflows. Therefore, this study will focus 
on infrastructure as one of the determinants of FDI inflows into South Africa to provide policy-
makers with a useful guide for both the medium and long-term.  More research needs to be 
done on market size and labour costs in future; however, to limit the scope of this study, this 
study will not cover these two identified determinants. 
3.3 Empirical literature 
This section will analyse the empirical literature that exists on the relationship between FDI 
inflows, infrastructure and growth. The literature can be separated into two strands; the first 
part begins with a discussion of the relationship between FDI inflows and growth. The second 
section presents the literature on the impact of infrastructure on FDI inflows. 
3.3.1 FDI inflows and growth 
A South African study done by Masipa (2014) established a positive long-run relationship 
between FDI, growth and employment between 1990 and 2013 using a time series analysis. A 
recent study, conducted by the same author in 2018, discovered similar results when examining 
the relationship between FDI and growth between 1980 and 2014 using a Vector Error 
Correction Model (VECM) (Masipa, 2018). The evidence in the Masipa study suggests that 
South Africa’s ability to grow and create more jobs depends on the country’s ability to attract 
more FDI. In 2015 Strauss took a different view to assess the existing theory that FDI offers 
positive spill-over effects, and therefore enhances growth. Using the time series analysis 
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between 1994 and 2013, the findings of Strauss (2015) oppose the theory of long-run spill-over 
benefits of FDI inflows on economic growth in South Africa. Strauss found that the absorptive 
capacity is insufficient to generate economic gains as a result of apartheid dynamics inherited 
from the past.  
A cross sectorial survey study was conducted by Smit and Ngam (2010) to assess the motives 
of China to invest in Small and Medium Enterprise (SMEs) in the Free State Province of South 
Africa. The results indicate that the FDI was predominantly market-seeking and the results also 
show a negative relationship between the FDI and economic development in the province. The 
negative relationship emanates from low business confidence due to the fact that 86 percent of 
these Chinese SMEs suffered from crime, hence no developmental factors spilled-over from 
these FDI inflows into the Free State. Asiedu (2002) was not far from the truth in that, the spill-
over benefits from FDI inflows depend on a country’s characteristics. Therefore, this study will 
form the basis of literature in South Africa to analyse the impact of the country’s infrastructure 
on FDI inflows, in the context of the country’s characteristics. 
A cross-sectional study by Nair-reichert and Weinhold (2000), done on 24 developing countries 
over 25 years using the fixed and random effect approach, indicated a strong causality link 
between FDI and economic growth. The results of this study were similar to those obtained by 
Borensztein et al. (1998) in an analysis on 69 developing countries between 1970 and 1989. 
The results indicated that growth derived from FDI is more than the domestic investment, due 
to the technology derived from industrialised countries that tends to have effect on domestic 
employment. Similar results were obtained by Carkovic and Levine (2002) on 72 countries 
between 1960 and 1995 using the Generalized Method of Moments (GMM). A highlight of the 
findings was that in Malaysia, Trinidad and Tobago, FDI inflows contributed more than 3 per 
cent of GDP.  
Even though FDI inflows are good for the host country to transfer technological skills and 
knowledge, there are some negative implications associated with FDI. The study conducted by 
Aitken and Harrison (1999) in Venezuela for the period of 1979 to 1989 discovered that 
domestic firms’ production was negatively affected by FDI inflows. These negative 
implications of FDI were due to the fact that domestic firms’ profits declined as a result of 
increased competition when foreign firms entered the market. In contrast, the work done by 
Chakraborty and Nunnenkamp (2006) in India between 1987 and 2000, revealed a positive 
relationship between FDI inflows and growth in the domestic manufacturing sector. The spill-
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over benefit in India was as a result of policy reforms in the manufacturing industry, focusing 
on attracting more FDI. 
There is mixed evidence about the benefits of FDI inflows in enhancing the growth of the host 
country. The benefit depends on a country’s policies to attract FDIs and its absorption capacity 
(depending on the determinants of FDI inflows into the host country; namely economic 
stability, crime, labour skills and good infrastructure).   
3.3.2 The impact of infrastructure on the inflow of FDI 
Some economists have done work on the relationship between FDI and location determinants 
to test the Dunning Eclectic Theory, which claims that the investment decisions of 
multinational enterprises (MNEs) depend on OLI. There is vast literature that examines the 
location aspects, and this includes market size (Adams, 2009), natural resources (Fitriandi et 
al., 2014 and Sethi et al., 2003), labour costs, government policies and infrastructure (Asiedu, 
2006; Khadaroo & Seetanah, 2008; Moyo, 2014; Nourzad & Yang, 2014; Vijayakumar et al., 
2010 and Smit & Ngam, 2011). Most empirical literature, including Wentzel and Steyn (2014) 
and Moyo (2014), seems to agree with the OLI model on the point that location does influence 
an investor’s decision to invest in the host country.  
For the purpose of this study and as alluded to earlier in Chapter 1, this section will focus on 
infrastructure as a tool of industrial policy, which requires government to invest in specific 
infrastructure projects with the intention of attracting more FDI inflows into the host country. 
A South African study was done by Fedderke and Garlick (2008) to analyse the relationship 
between infrastructure (transport, communications and power generation) and growth pre-
2003; the results indicated that a 1 percent increase in economic infrastructure investment 
(government expenditure) raises growth by 0.04 percent. This means that government 
investment in infrastructure has the ability to raise returns on investments, since this 
infrastructure investment has an impact on reducing the costs of doing business. This may have 
a positive effect on attracting more FDI inflows. 
The South African study done by Taole (2018) examined the relationship between 
infrastructure and FDI inflows to South Africa between 1970 and 2015, using co-integration 
tests and an error correction model. The results indicate that infrastructure quality (using gross 
capital formation), financial market development, trade openness and market size have a 
positive impact on FDI inflows in the long-run. 
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A cross-country study was undertaken by Vijayakumar et al. (2010) using the OLI paradigm 
to examine the factors determining FDI inflows of BRICS countries during the period 1975 to 
2007. The statistical results suggest that market size, labour costs, infrastructure, currency 
value and gross capital information are key determinants of FDI inflows into BRICS countries, 
meaning infrastructure is correlated to FDI inflows. 
Khadaroo and Seetanah undertook a study on the relationship between infrastructure and FDI 
inflows into the African countries for the period of 1986 to 2000.  Their findings indicated that 
“a 1 percent increase in the transport capital is associated with a 0.54 percent increase in FDI 
inflows” (2008: 118). Similar results were obtained by Fedderke and Romm (2006) in their 
study done in South Africa based on the Dunning model between 1956 and 2003. A firm-level 
study by Sethi et al. (2003) in the United States (US) between 1981 and 2000 also seems to 
support Dunning’s view that the relationship between capital infrastructure and the selection 
of FDI location is highly significant and positive.  
Based on the theory and studies discussed here, a positive relationship between infrastructure 
and FDI might be true. Some studies, including that of Vijayakumar et al. (2010), seem to 
suggest that South Africa’s low FDI attraction relative to other BRICS countries is due to the 
fact that the country does not possess the characteristics that other BRIC countries have such 
as: good communication and networks; effective energy and transport sectors and a modern 
infrastructure to support an efficient distribution of goods and services.  
Babatunde (2011) also strengthens this argument, in a study on the relationship between trade 
openness, infrastructure, foreign direct investment and growth using Sub-Saharan Africa (SSA) 
countries’ panel data over the period from 1980 to 2003. Babatunde’s results indicate that 
infrastructure does lead to an increase in FDI inflows and that FDI has a positive and significant 
effect on growth. Cheng and Kwan (1999) obtain similar findings in a study done on 29 Chinese 
regions for the period from 1985 to 1995. Overall, it seems that a country that increases its 
efforts towards infrastructure development, has the potential to attract more FDI inflows, and 
thus enhances growth performance. 
In simple terms, the empirical evidence seems to support the OLI theory that infrastructure 
does play an important role in creating an environment that is conducive for foreign investment. 
This fact is supported by the evidence of the studies conducted to examine the impact of 
infrastructure on FDI inflows into a host country. The inference drawn from this literature is 
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that, government expenditure towards economic infrastructure has the ability to reap benefits 
derived from an increase in FDI inflows into the host country.  
 
Table 3: Summary of the literature review on FDI inflow studies 
 
 
 
Country Variables Proxy Results 
Taole 
(2018) 
South Africa Infrastructure quality 
 
Financial market dev 
Market size 
Macro-economic stability 
Trade openness 
Electricity transmission and  
distribution losses 
Private credit ext 
GDP per capita 
CPI 
Sum of exports and imports to 
GDP 
Positive & insignificant 
Positive and insignificant 
Positive and significant 
Negative and significant 
Positive and significant  
Song 
(2015) 
Determinats of 
FDI in Brics – 
SA 
Market size  
Exchange rate 
Infrastructure  
GDP 
Exchange rate 
Railway,airport, highway, oil, tele, 
electri 
Positive and significant 
Negative and insignificant 
Positive and significant 
Fedderke 
and 
Romm 
(2006) 
Growth impact 
and 
Determinants 
of FDI in SA 
GDP 
Employment 
Private sector fixed capital 
stock 
Corporate tax rate 
Labour capital  
Wage rate 
Property rights 
Political stability 
Export 
import 
 Significant 
 
 
Significant 
 
Negative and significant 
Positive and significant 
Positive and significant 
Positive and significant 
Negative and significant 
Majava 
and 
Kapingura 
(2016) 
Determinants 
of FDI inflows 
into SA 
GDP 
Exchange rate 
Inflation 
Openness 
Corporate tax 
Financial crises 
GDP 
 
Gross capital formation ( good 
infrast) 
Ratio of trade to GDP 
Corporate tax 
 
Positive and significant  
Positive and insignificant  
Positive and significant  
Positive and significant  
Negative and significant  
Negative and insignificant  
Shah 
(2014) 
Infrastructure 
for FDI inflows 
into developing 
countries 
GDP 
Population 
Trade 
Exchange rate 
Inflation  
Infrastructure 
 
Gross capital formation 
GDP 
Population 
Trade 
Exchange rate 
Inflation  
Infrastructure -  number of mobile 
and landline telephone subscribers 
Construction of railways, roads, 
buildings 
Positive and significant  
 
Positive and significant  
Positive and significant  
Negative and significant  
Positive and significant  
 
Positive and insignificant  
Majava 
and 
Kapingura 
(2016) 
Determinants 
of FDI inflows 
into SA 
GDP 
Exchange rate 
Inflation 
Openness 
Corporate tax 
Financial crises 
GDP 
 
Gross capital formation ( good 
infrast) 
Ratio of trade to GDP 
Corporate tax 
 
Positive and significant  
Positive and insignificant  
Positive and significant  
Positive and significant  
Negative and significant  
Negative and insignificant  
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Table 3: Summary of the literature review on FDI inflow studies 
 
 
 
Country Variables Proxy Results 
Arvanitis 
(2006) 
FDI in SA GDP 
Illiteracy rate 
Exchange rate 
Trade openness 
Tax revenue 
Telephone lines per 1000 
Country risk 
 Positive and significant  
Positive and significant  
Positive and significant  
 
Negative and significant  
Positive and significant  
Not significant 
Kaur, 
Khatua, 
Yadav 
(2016) 
Infrastructure 
Dev and FDI 
inflow in India 
Energy infrastructure 
Transportation 
Communication 
Human resource 
(electricity and natural gas 
transmission and distribution 
Air, railway and road network 
Internet access 
Education and wage costs 
Insignificant 
 
Insignificant 
Insignificant 
Positive and significant  
Afridi et 
al. (2018) 
Factors 
affecting 
Foreign Direct 
Investment in 
Pakistan 
Social factors 
Economic factors 
Infrastructure factors 
Education and health 
GDP, inflation, trade openness  
the number of telephone lines per 
1000 people 
Positive and significant 
Positive and significant 
Positive and insignificant 
Mjacu 
(2018) 
The role of 
infrastructure 
in attracting 
FDI in SA 
Market size 
Transport infrastructure 
Labour costs 
Exchange rate 
Corporate tax 
 Positive and significant 
Positive and significant 
Negative and insignificant 
Positive and insignificant 
Positive and significant 
Moolman 
et al. 
(2006) 
FDI in SA Trade openness 
Market size 
Infrastructure 
Exchange rate 
 Positive and significant 
Positive and significant 
Positive and significant 
negative and significant 
Siphambe 
(2006) 
FDI in Africa: 
Botswana Case 
Study 
GDP 
Trade openness 
Exchange rate 
Education 
Wage rate 
Infrastructure 
Political risk 
External debt 
Export 
 
 
 
 
 
Infrastructure – Paved roads & 
electricity produced 
Positive and significant 
Positive and significant 
 
Positive and significant 
Positive and significant 
Positive and significant 
Not significant 
Not significant 
Not Significant 
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3.4 Conclusion 
There is mixed evidence on the impact of FDI inflows on host countries; some research 
suggests that there are positive effects, while others reject this claim. The researchers that 
support the positive impact of FDI inflows on a host country argue that spill-over benefits come 
from FDI inflows in the form of employment opportunities, new knowledge that requires new 
skills, new technology and new capital needed. Those researchers against attracting more FDI 
inflows argue that FDI inflows exploit the local firms due to increased competition triggered 
by the entrance of foreign firms. 
From the literature analysis, it is evident that factors like trade tariffs, labour costs, trade 
openness, the exchange rate, government and political stability, crime and infrastructure have 
been found to be significant determinants of FDI inflows into the host country. However, the 
level of significance differs from country to country depending on the country’s characteristics. 
With regard to infrastructure, evidence has been found to support the notion that infrastructure 
has a positive, significant relationship with FDI inflows. This positive relationship is supported 
by researchers like Fan and Chan-Kang (2005) who argue for proper infrastructure in order to 
reduce transport costs and production costs, and to expose local firms to the innovative 
pressures of international competition. Hence, the overall effect of good infrastructure on FDI 
is not so much a result of the increased inflow of FDI, but also increased efficiency in which 
FDI improves the production and distribution processes in the host country (Nouzard & Yang, 
2014).  
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CHAPTER FOUR 
RESEARCH METHODOLOGY 
4.1. Introduction 
The empirical literature has indicated a number of factors or variables that are significant 
determinants of FDI inflows into the host country. These variables affect investors’ decisions 
during the evaluation process to determine their investment destination. Given the scope of this 
study, this minor dissertation will only focus on infrastructure which is one of the factors 
considered to be a significant determinant of FDI inflows. Therefore, the objective of this study 
is to examine the impact of infrastructure on FDI inflows into South Africa. To achieve this 
objective, this study utilizes annual time series data for the period 1980 to 2017 which was 
downloaded from the SARB, World Bank and UNCTAD. This chapter will consist of four 
sections, the first of which details the research design that was adopted. The second section 
discusses the data collected, and the third contains a discussion of the econometric techniques 
that were used to obtain empirical results. The last section details the description and analysis 
of the selected variables. 
4.2  Research design 
This section provides the work plan undertaken in this study to ensure that the evidence or data 
collected assists in answering the research question. The objective of this study is in line with 
the studies reviewed in the literature which includes: Fedderke and Garlick (2008), Taole 
(2018), Song (2015), Majavu and Kapingura (2016), Arvanits (2005) and Moolman et al. 
(2006) who have used the quantitative research approach to examine whether or not there is a 
significant relationship between infrastructure and FDI inflows.  
Marczyk, DeMatteo and Festinger (2005) cautioned that a correlation between two variables 
(for example variable X and Y) does not mean that X causes Y, but it may be that another 
variable is causing the reaction in Y. In the earlier discussion in the empirical literature, some 
economists established that a well-functioning transport system (road and railway) and good 
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communication system, as well as available and reliable energy reduce investors’ operating 
costs which in turn increases returns on investment. This means that the infrastructure in itself 
is not necessarily the cause of higher FDI inflows but, due to the fact that well-functioning 
infrastructure reduces investors’ operational costs thus raising their profits, more FDI is 
attracted to the host country. Based on these findings, this study does not seek to establish a 
causal connection between infrastructure and FDI inflows into South Africa.  
This minor dissertation seeks to establish a correlation between infrastructural development 
and FDI inflows into South Africa, using secondary time series data collected for the period 
from 1980 to 2017. This research is a quantitative study, since it will make use of statistical 
analyses to establish whether or not there is a significant relationship between infrastructure 
and FDI inflows, and to analyze the direction and the strength of this significant relationship. 
The direction is measured using the sign of the coefficient and the strength measured using the 
absolute value of the coefficient.  The statistical software used is STATA because this software 
is appropriate for analyzing time series data. The methodology used in this study follows the 
empirical model used by Wekesa (2015) to examine the effect of infrastructure on foreign 
direct investment in Kenya.  
4.3  Data  
The data used in this minor dissertation was obtained from the World Bank, SARB and 
UNCTAD databases, covering the period from 1980 to 2017. The period studied covers the 
two important periods in the South African history; the last years of the apartheid era between 
1980 and 1993 and the post-apartheid period between 1994 and 2017; with 1994 being the 
beginning of democracy. The study uses annual aggregate secondary time series data for the 
selected variables. Table 4 below indicates the data used per description, indicator and source 
of the data collected. 
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Table 4: Description, indicators and the source of the selected variables 
Description Indicator Measur
ement 
Source 
Foreign Direct 
Investment inflows 
(FDI) 
The ratio of FDI inflow to GDP. Ratio South African 
Reserve Bank 
Railway infrastructure 
(RI) 
Km of railway line.  
 
Ratio World Bank Data 
Energy infrastructure  
(EI) 
Electric power consumption (per kWh 
PER capita) measures the production of 
power plants and combined heat and 
power plants, less transmission, 
distribution and transformation losses and 
own use by the heat and power plants. 
Ratio World Bank Data 
Communication 
infrastructure (CI) 
Mobile cellular subscriptions per 100 
people. 
Ratio World Bank Data 
Economic growth (EG) Real GDP per capita expressed as a 
percentage. 
Ratio World Bank Data 
Exchange rate (EXC) South African official annual exchange 
rate against the US dollar. 
Ratio UNCTAD 
Trade openness (TO) Sum of exports and imports to GDP as a 
percentage. 
Ratio UNCTAD 
 
4.4 Definitions and analysis of selected variables 
The variables were selected based on the study by Wekesa (2015) who used these variables to 
determine the effects of infrastructure on FDI in Kenya. The selection of these variables was 
influenced by the availability and reliability of data in South Africa for answering the research 
question. The sources used to download the data (World Bank, SARB and UNCTAD) are 
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easily accessible, and comprehensive data is available covering the study period. (Define Data 
sources). The definitions of the selected variables indicated in Table 4 are provided in the next 
sub-section. 
 
4.4.1 Foreign Direct Investment inflows 
FDI inflows is the dependent variable used in this study. Makoni (2015) defines FDI inflows 
as capital flows made by one country to another economy whereby the first country acquires 
an asset with the intention to manage that asset. An example would be net inflows injected by 
an investor to acquire 10 percent or more of the ordinary shares of an enterprise (World Bank, 
2015). The FDI inflows secondary time series data was downloaded from the SARB. 
4.4.2 Transport infrastructure 
Transport infrastructure is one of the independent variables. This variable is measured using 
the length of railway line in km. This time series data was obtained from the World Bank, and 
is similar to the data used by Wekesa (2015). However, this study did not use air transport, 
total road networks and port infrastructure as was used by Wekesa, due to a lack of available 
of data for the studied period. Based on the theory and literature, the expectation is that there 
is a positive relationship between transport (railway) infrastructure and FDI inflows. 
4.4.3 Energy infrastructure 
Energy infrastructure is one of the independent variables. The energy infrastructure variable 
represents the electric power consumption per kWh per capita which measures the production 
of power plants. This variable is similar to the one used by Wekesa (2015) and the time series 
data was downloaded from the World Bank. This study did not include per capita consumption 
of oil equivalent, energy generation and renewable energy in MW due to data availability. This 
variable is expected to have a positive relationship with FDI inflows, in line with the theory 
and empirical literature. 
4.4.4 Communication infrastructure 
Communication infrastructure is one of the independent variables and is measured as the 
mobile cellular phone subscriptions per 100 people. The time series data used was obtained 
from the World Bank similar to the data used by Wekesa (2015). However, the variable for 
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telephone lines per 1000 people was not included in this study. The expectation is that there is 
a positive relationship between communication infrastructure and FDI inflows. 
 
 
 
4.4.5 Economic growth 
Economic growth is one of the independent variables and it is measured as GDP per capita. As 
stated by Afridi et al. (2018), GDP measures the size of the domestic market. This time series 
data used was downloaded from the World Bank similar to the Wekesa (2015) study. Based on 
the theory and the literature, the expectation is that there is a positive relationship between GDP 
and FDI inflows. 
4.4.6 Exchange rate 
The exchange rate is one of the independent variables. Afridi et al. (2018) define the exchange 
rate as the price of a currency in terms of another currency. In this case the price of South 
African currency is defined in terms of the US currency in dollars. The time series data used is 
similar to the one used by Wekesa (2015) and was downloaded from the World Bank database. 
The expectation is that there is an inclusive relationship between exchange rate and FDI 
inflows; the relationship can be positive or negative depending on the exchange rate. For 
example, foreign investors might decide not to enter the host country if the rand depreciates 
(Majava & Kapingura, 2016). In such a case a negative relationship between the exchange rate 
and FDI inflows will be expected. 
4.4.7 Trade openness 
Trade openness is one of the independent variables. This variable is measured using the ratio 
of trade (sum of imports and exports) to GDP, similar to the time series data used by Wekesa 
(2015). This time series data was obtained from the UNCTAD website. The expectation is that 
there is a positive relationship between trade openness and FDI inflows. 
4.5. Research methodology 
The methodology approach used in this minor dissertation is based on the study done by 
Wekesa (2015) in Kenya to examine the effect of infrastructure on FDI. The theoretical model 
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followed by Wekesa was proposed by Kinda (2010). The idea behind this theoretical model is 
that the determinants of FDI in the country largely depend on the return on investment or profit. 
The profit is given by the total revenue less total cost and the profit function is as follows: 
Profit = f (P, Q, TC) …………equation 1 
Where p = price of the output, Q = quantity produced, TC = total cost 
According to Kinda (2010), the total cost function is as follows: 
TC = Input costs (IC) + Operation costs (OC) + Hidden Costs (HC) ………equation 2 
Therefore, since FDI is determined by the rate of investment or the profit, then  
FDIt = f (P, Q, TC) …..equation 3 
Then substitute equation 2 to equation 3: 
FDIt = f (P, Q, IC, OC, HC)……..equation 4 
Based on the theoretical and empirical literature, it was evident that attracting FDI inflows into 
the host country depends on economic factors, social factors and political factors in the host 
country. Therefore, the FDI function can be expressed as follows: 
FDIt = f (economic factors, social factors and political factors)…..equation 5 
Wekesa (2015) groups the factors presented in equation 5. The economic factors comprise of 
transport infrastructure (TI), energy infrastructure (EI), communication infrastructure (CI), 
economic growth (EG) and exchange rate (ER). Social factors comprise of water and waste 
management infrastructure (WWI) and wages (W); and political factors are constituted by 
security (SE) and openness to trade (O). This means equation 5 is as follows: 
FDIt = f (TIt, EIt, CIt, EGt, ERt, WWIt, Wt, SEt, Ot) 
To estimate the econometric model, the FDI model is given by: 
FDI = β0 + ∑βi Xi + µ………………………………………………….equation 6 
Where X in equation 6 represents the factors that affect FDI inflows into the host country as 
indicated in equation 5. This means X is a function of economic, social and political factors.  
The econometric model for this study is drawn from equation 5 that was estimated by Wekesa 
(2015). However, this minor dissertation did not include social factors that affect FDI inflows 
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such as water and waste management infrastructure and wages due to the fact that reliable data 
covering the period under review was not available. This study also did not include security as 
one of the political factors since South Africa does not have tribal clashes occurrences. 
Therefore, the econometric model for this minor dissertation to examine the impact of 
infrastructure on FDI inflows into South Africa is estimated as follows: 
FDIt = β0 + β1TIt +β2EIt + β3CIt + β4EGt + β5EXCt + β6TOt + µt ………………equation 7. 
Where FDI is FDI inflows, βi is the coefficient of the explanatory variables, TI is transport 
infrastructure, EI is energy infrastructure, CI is communication infrastructure, EG is economic 
growth, EXC is exchange rate and TO is trade openness. 
4.6 Estimation approach 
This section will provide the number of steps followed to analyze the data collected in order to 
answer the research question. The details and test conducted in each step will be explained 
shortly. The first step in the analysis is to provide a descriptive statistics table that summarizes 
all the data for each variable selected over the period of 1980 to 2017. The second step is to run 
the Johansen cointegration technique to test whether there is a long-run equilibrium relationship 
between FDI inflows (the dependent variable) and its independent variables (railway 
infrastructure, energy infrastructure, communication infrastructure, exchange rate, trade 
openness and economic growth) in South Africa. However, before conducting the Johansen 
cointegration test, there are necessary steps that need to be performed to ensure the results 
obtained are reliable as proposed by Johansen in 1988. 
Firstly, all the variables used must be integrated of order one, the variable must be tested using 
the Augmented Dickey Fuller test and this test will be performed in levels. In the case where 
the variable is not stationary, the data will be transformed to make it stationary. Next the 
optimum lag selection will be determined to use in the co-integration test based on the four 
models namely, Final Prediction Error (FPE), Akaike Information Criteria (AIC), Schwartz 
Bayesian Information Criteria (SBIC) and Hanna and Quinn Information Criteria (HQIC). 
According to Gujarati, the lower the value obtained through each of these models, the better the 
model. Therefore, this study will choose the model with the lowest lag selection. Thirdly, this 
study will run the Johansen co-integration test and the trace and maximum eigenvalue statistics 
will be used to determine the number of co-integrated equations. In a case where there is more 
than one co-integrated equation, this study will estimate the regression model to obtain the 
coefficients. 
36 
 
The third step is to conduct the correlation analysis test. This test is known as the pair-wise 
correlation analysis test and is used to measure the strength and the direction of the linear 
association between the two variables using the correlation coefficient (Gujarati, 2004). 
According to Gujarati (2004) the correlation coefficient lies between -1 and 1, and the closer it 
is to one (1) the stronger the relationship is between the two variables. This may lead to a 
multicollinearity problem. 
 The fourth step in the results analysis chapter will outline the estimation model used to analyze 
the effects of infrastructure on FDI inflows into South Africa between 1980 and 2017. This 
study will follow the model specified in equation 7, similar to the work done by Wekesa (2015). 
The statistical model used in this study is the Ordinary Least Squares (OLS) method. However, 
before running the regression, the variables in the model will be transformed into their natural 
logs and specified as follows: 
lnFDIt = β0 + β1lnTIt +β2lnEIt + β3lnCIt + β4lnEGt + β5lnEXCt + β6lnTOt + µt ..equation 8 
Gujarati (2004) established that the ordinary least square estimators (coefficients) need to be 
validated to ensure that the classical assumptions of the regression model are not violated. Then 
the estimators are deemed to be BLUE (Best Linear Unbiased Efficient). Therefore, several 
diagnostics tests will be conducted to avoid spurious regression results; these tests will be 
discussed briefly. 
Goodness of fit 
This test is used to measure the proportion or percentage of the total variation in FDI inflows 
explained by the explanatory variables used in this study. This is measured using the coefficient 
of R2 (Gujarati, 2004). The coefficient of determination lies between -1 and +1. Furthermore, 
Ramsey’s RESET test will be used to test the specification error in the model to ensure CLRM 
assumption 9 is not violated. According to Gujarati (2004) CLRM assumption 9 is that the 
regression model is correctly specified, in other words there is no specification bias or error 
(wrong functional form) in the model that is used in the empirical analysis. 
Multi-collinearity test 
CRLM assumption number 10 states that there is no perfect multicollinearity in the model 
(Gujarati, 2004). This means there should be no perfect linear relationship between explanatory 
variables. This relationship will be tested using the variance inflating factor. 
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Normality test 
This study will test whether the error term µt in equation 8 is normally distributed, CRLM 
assumption number 3. This test is conducted using the Jarque-Bera test. 
 
 
Auto-correlation test (assumption 5) 
The auto-correlation test is conducted using the Durbin-Watson test to test that the error term of 
two X values is not correlated, e.g. Xi and Xj (i is not equal to j), the test correlation between 
any ui and uj.  
Homoscedasticity 
CRLM assumption number four is equal variance of ui meaning for the given value of X, the 
variance of 𝑢𝑖 is the same for all observations (Gujarati, 2004). This study will use White’s test 
to test whether the variance of 𝑢𝑖  is the same for all observation. 
4.7 Data Analysis 
To examine the effect of infrastructure development on FDI inflows into South Africa (in this 
case infrastructure development variables being railways infrastructure, energy infrastructure 
and communication infrastructure as indicated in equation 8), the regression analysis was done 
following the estimation of equation 8. After estimation, diagnostic tests were done to ensure 
that there is no error in the results obtained. 
4.8 Conclusion 
This chapter outlines the data used in this minor dissertation to answer the research question, 
covering the period before the country became a democratic country in 1994 as well as the post-
apartheid era. The data used was sourced from the World Bank, South African Reserve Bank 
and UNCTAD between 1980 and 2017. The estimation techniques method will be used to 
examine whether there is a correlation between infrastructure and FDI inflows into South Africa. 
To examine the long-run relationship between the independent and explanatory variables, the 
Johansen co-integration test will be performed. Before conducting a Johansen co-integration 
test, the Augmented Dickey Fuller test will be performed for each variable to test for stationarity, 
and optimum lag selection will be determined based on the FPE, AIC, SBIC and HQIC model.  
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To estimate the coefficients of the explanatory variables, the regression model will be run. 
Furthermore, the following diagnostics test will be done: goodness of fit to test the fluctuation 
of FDI inflows (as the independent variable) that is explained by explanatory variables; test for 
omitted variables; multicollinearity to test the exact linear relationship between the explanatory 
variables; normality and auto-correlation to test whether error terms for each of the explanatory 
variables are not correlated; and homoscedasticity to test whether the residuals have constant 
variance. If the CRLM assumptions are not violated in estimating the regression model, analysis 
based on the results obtained, will be performed.  
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CHAPTER FIVE 
RESULTS OF ANALYSIS AND DISCUSSION 
 
5.1. Introduction 
This chapter presents and discusses the results of the study using the Johansen co-integration 
test and multiple regression models, as outlined in Chapter 3. This chapter will begin by 
providing the summary statistics of the raw data for all the variables selected in this study. 
Following this is the co-integration test to test whether there is a log-run relationship between 
the dependent variable and explanatory variables. Then the study will present the multiple 
regression model results that will be used to estimate coefficients.  Diagnostic tests pertaining 
to the two models will also be discussed to ensure the soundness of the results. These diagnostic 
tests for the Johansen co-integration model include optimum lag selection and unit root tests 
for each variable. The diagnostic tests for the multiple regression model include correlation 
analysis, multicollinearity, serial correlation, normality, heteroscadasticity and a model 
specification test. 
5.2. Descriptive statistics 
This sub-section presents summary statistics for each selected variable using non-transformed 
data or raw data to measure the central tendency. There were 37 observations for all the 
variables. The outcome of the descriptive statistics are shown in Table 5. 
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Table 5 : Descriptive statistics for the selected sample
Variable Observation Mean Std. Dev. Skewness Min Max
FDI Inflows 37 2.18E+09 2.86E+09 1.232            -4.53E+08 9.89E+09
Transport Infrastructure 37 21,839.00     1,515.95       0.264            20,041.00     24,487.00     
Energy Infrastructure 37 4,229.26       349.63          (0.589)           3,376.93       4,777.06       
Communication Infrastructure 37 44.68            56.93            0.893            -                161.99          
Economic Growth 37 2.32              2.28              (0.025)           (2.14)             6.62              
Exchange Rate 37 5.71              3.70              0.592            0.78              14.71            
Trade Openess 37 28.02            3.64              0.033            21.37            36.22             
According to table 5, the mean value of FDI inflows into South Africa was 2.2 billion US 
dollars over the period of 37 years (1980 to 2017). However, the mean value is skewed to the 
left since the skewness is 1.232, meaning most values are less than the mean. The raw data for 
FDI inflows shows that there have been fluctuations in FDI into the country, and the year with 
the highest value of FDI inflows at 9.9 billion US dollars was 2008. That year was also when 
trade openness was the highest, at 36.2 percent to GDP.   The inference that can be drawn is 
that the higher the trade openness, the higher the value of FDI inflows into South Africa.  
Of interest is that the railway line km, which was selected as a proxy variable for transport 
infrastructure, has a mean value of 21 839 km while the maximum value during the period 
under review was 24 487 km, recorded in 2007 and 2008. Hence, the distribution for this 
variable is left skewed. The inference drawn from this is that the length and the quality of 
railway line have been decreasing. In terms of communication infrastructure, over the 37 year 
period the mean value of mobile cellular subscriptions per 100 people is 44.6. However, most 
values in the distribution are less than the mean due to the fact that, in 2011, the cellular phone 
industry began experiencing very high relative growth, whereby 122 mobile cellular 
subscriptions per 100 people was recorded (World Bank, 2019). 
Table 5 also shows that the average economic growth over the studied period is 2.32 per cent. 
However, the distribution is skewed to the right, which implies that most values are greater 
than the mean. This is due to the favourable growth of more than 5 per cent recorded in 1980, 
1981, 1984, 2005, 2006 and 2007. Furthermore, the average exchange rate was 5.71 and the 
skewness is 0.59. This means most exchange rate values are below the mean. This raw data 
confirms the data showing that over 18 years (1980 to 1998) the exchange rate was below the 
average value, and the exchange rate started increasing at a relative higher rate in 2014 where 
1$ was R10.84.  
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The conclusion drawn from the summary of the statistics for the selected variables is that the 
country is not doing well in growing the economy and the rand keeps on getting weaker. On 
the other hand, the FDI inflows have been fluctuating and the data shows that there seems to 
be a link with trade openness. The country managed to develop and improve 
telecommunication infrastructure; however the transport infrastructure has deteriorated.  
5.3. Co-integration test 
The relationship between FDI inflows and infrastructure development in South Africa will be 
investigated using the time series data from 1980 to 2017 by making use of the Johansen co-
integration technique. Bashir, Nawaz, Yasin, Khursheed, Khan and Qureshi (2011) have 
highlighted important steps necessary to obtain reliable results when using the Johansen co-
integration technique that was proposed by Johansen in 1988, these steps are as follows: 
 Step 1: All-time series variables used should be integrated of order one (I (1)); 
 Step 2: Lag length must be chosen on the basis of minimum values of FPE, AIC, SBIC 
and HQIC; 
 Step 3: Use maximal eigenvalue statistics and trace statistics to determine the number 
of co-integrated relationships (Bashir et al. (2001)). 
For the purpose of this paper, this sub-section will follow the three steps mentioned above by 
Bashir et al. (2001) to ensure that efficient results for the co-integration test are obtained.  
Hence, this sub-section will first perform the unit root test to test whether the sample used that 
contains time series data has unit roots or not. This test is necessary because usually macro-
economic time series have unit roots and the regression results obtained from non-stationary 
time series may yield a spurious regression. Secondly, the optimum lag will be determined by 
using standard section criteria. Finally, the Johansen Co-integrated test will be performed to 
examine whether there is a long-run relationship between FDI inflows (dependent variable) 
and its independent variables (railway infrastructure, energy infrastructure, communication 
infrastructure, exchange rate, trade openness and economic growth) in South Africa using data 
from the period from 1980 to 2017.  
5.3.1. Unit root test 
The unit root test was performed using the Augmented Dickey Fuller (ADF) method to test 
whether each variable is stationary or non-stationary. The ADF test was done in levels and in 
the case where a variable was not stationary, the variable was transformed into first different 
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to perform this test. This idea of transforming time series data that is not stationary into levels 
to make it stationary by first differencing the data was established by Gujarati (2004). The 
results for ADF tests performed in both levels and first difference are summarised in table 6 
below. 
 
 
 
 
 
 
 
Table 6: Stationarity test results: ADF test 
Variables Test 
Statistic 
Critical 
Value (5 
percent) 
P-
value 
Outcome 
Log of FDI inflows -2.736 -2.966 0.06 Not stationary 
1st Difference log of FDI inflows -8.080 -2.969 0.000 Stationary 
Log of Transport infrastructure -2.642 -2.966 0.084 Not stationary 
1st Difference log of transport 
infrastructure 
-6.120 -2.969 0.000 Stationary 
Log of energy infrastructure -2.997 -2.966 0.03 Stationary 
Log of communication 
infrastructure 
-0.699 -2.966 0.847 Not stationary 
1st difference log of 
communication infrastructure 
-2.998 -2.969 0.035 Stationary 
Log of economic growth -5.267 -2966 0.000 Stationary 
Log of exchange rate -2.068 -2.966 0.257 Not stationary 
1st difference log of exchange rate -4.407 -2.969 0.000 Stationary 
Log of trade openness -2.674 -2.966 0.078 Not stationary 
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1st difference log of trade openness -5.982 -2969 0.000 Stationary 
 
The ADF test results shown in Table 6 indicate that the log of energy infrastructure and log of 
economic growth were found to be stationary at levels. This means that the null hypothesis was 
rejected at 5 percent for these two variables (p-value less than 0.05) and the absolute test 
statistics are greater than the critical values. Table 6 indicates that the p-value was 0.03 for the 
log of energy infrastructure and 0.000 for the log of economic growth, which is less than 0.05, 
and the absolute test statistics were 2.997 and 5.267 respectively, which is greater than the 
critical value of 2.966. Hence, this study concludes that the log of energy infrastructure and the 
log of economic growth are stationary at levels. Meanwhile the log of FDI inflows, log of 
communication infrastructure, log of transport infrastructure, log of exchange rate and log of 
trade openness are not stationary at levels. These non-stationary variables are transformed to 
first difference, and the outcome of the ADF test shown in Table 6 confirms that the non-
stationary variables are found to be stationary in first difference. This finding adheres to step 1 
proposed by Johansen (1988), which states all-time series variables need to be stationary at 
levels or first difference before conducting the Johansen co-integration test. Therefore, since 
all variables are stationary either at levels or first difference, this study will continue to test 
whether there is a long-run relationship between the dependent variable and the independent 
variables by using the Johansen Maximum Likelihood (ML) procedure. 
5.3.2. Lag length determination 
The determination of the optimum lag to use for the cointegration test was based on four models 
namely FPE, AIC, SBIC and HQIC. The outcomes of this test are presented in Table 14 in the 
appendix. The outcome of the lag selection criteria shows different results between the four 
models. The results show that the SBIC model chooses one lag, the AIC and HQIC models 
choose three lags and the FPE model chooses four lags. For the purpose of this study, the one 
lag chosen by the SBIC model was used. This decision was based on Gujarati’s advice that the 
lower the values of the criteria, the better the model because “choosing more lags may lead to 
the inclusion of irrelevant variable bias” (Gujarati, 2004: 690). 
5.3.3. Johansen test for co-integration  
The co-integrated results are shown in the table 7 for both the trace statistic and the maximum 
statistic.  
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The model shows that, when r = 7, all variables in the model are stationary. 
The trace statistic at r = 0 of 175.6245 exceeds its critical value of 124.24, therefore we reject 
the null hypotheses of no co-integration among the variables. The trace statistics at r = 1 of 
109.9230 exceeds its critical value of 94.15, therefore we reject the null hypothesis. The trace 
statistics at r = 2 of 72.0973 exceeds its critical value of 68.52, therefore we reject the null 
hypothesis. The trace statistics at r = 3 of 42.6317 is less that the critical value of 47.21, hence 
we cannot reject the null hypothesis that there is no co-integration amongst the variables. The 
inference drawn from the trace statistics test is that there are three co-integration equations or 
relationships between FDI inflows and railway infrastructure, communication infrastructure, 
energy infrastructure, economic growth, exchange rate and trade openness in South Africa. 
 
 
Table 7: Johansen tests for co-integration 
Maximum rank
Trace 
Statistic 
5% Critical 
value
Max 
Statistic
5 % critical 
value
0 175.6245 124.24 65.7015 45.28
1 109.923 94.15 37.8257 39.37
2 72.0973 68.52 29.4656 33.46
3 42.6317* 47.21 21.709 27.07
4 20.9227 29.68 13.1839 20.97
5 7.7388 15.41 6.1451 14.07
6 1.5937 3.76 1.5937 3.76
7
. Vecrank LFDI LTI LEI LCI LEG LEXC LTO, trend (constant) lags (1) max,              
Number of obs = 37, lags = 1, sample: 1981 - 2017
 
Table 7 also shows the results of the maximum statistics. The maximum statistic at r = 0 of 
65.7015 exceeds its critical value of 45.28, so we reject the null hypothesis of no co-integration. 
The maximum statistic at r = 1 of 37.8257 is less than the critical value of 39.37, therefore we 
cannot reject the null hypothesis that there is no co-integration relationship between the 
variables. The inference drawn from the maximum statistics is that there is one co-integration 
equation between FDI inflows and railway infrastructure, communication infrastructure, 
energy infrastructure, economic growth, exchange rate and trade openness in South Africa. 
Based on the results of the trace and maximum statistics in table 7, there is a long-run 
relationship between FDI inflows and railway infrastructure, communication infrastructure, 
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energy infrastructure, economic growth, exchange rate and trade openness in South Africa. 
However, there is a contradiction between the trace and maximum statistics test on the number 
of co-integration equations – the trace statistics test discovered that there are three co-integrated 
equations, whereas the maximum statistics test identified one co-integration equation. 
According to Bashir et al. (2001), the contradiction between trace and maximum statistics may 
serve as an indication that a specification error exists in the model. This is a concern, since a 
specification error can lead to an unreliable coefficient. Due to the discomfort in continuing to 
run the VECM model in the presence of a contradiction in the number of co-integration 
equations that exist, this study will run the multiple regression model to estimate the 
coefficient.  
 
 
 
5.4. Multiple regression model 
This section discusses the results of the multiple regression model used in this study to obtain 
the best linear unbiased estimator (BLUE) of the coefficient. This section will also provide the 
diagnostic test conducted to ensure that the regression results do conform to CRLM 
assumptions.  
5.4.1. Correlation analysis results 
The results of the correlation analysis between the variables are shown in Table 13 in the 
appendix. This pair-wise correlation analysis test was used to measure the strength and the 
direction of the linear association between the two variables using the correlation coefficient. 
According to Gujarati (2004) the correlation coefficient lies between -1 and 1, and the closer it 
is to one (1) the stronger the relationship is between the two variables and this may lead to a 
multicollinearity problem. The results indicate that all the correlation coefficients between 
paired variables are less than absolute values at 0.80 except the correlation between the log of 
communication infrastructure and the log of exchange rate which has a coefficient of about 
0.93. This means that there is a strong positive relationship between the two variables. 
Furthermore, the results show that there is a positive relationship between the log of FDI 
inflows, and the log of energy infrastructure, log of communication infrastructure, log of 
economic growth, log of exchange rate and log of trade openness. However, there is a negative 
relationship between the log of transport infrastructure and FDI inflows. 
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5.4.2. Original regression model 
Table 8 shows the regression results where the log of FDI is the dependent variable, and the 
log of energy infrastructure, log of communication infrastructure, log of transport 
infrastructure, log of economic growth, log of exchange rate and log of trade openness are the 
independent variables. 
 
 
 
 
 
 
Table 8: Original regression results 
Variables  Coefficient t-statistic  p-value 
Constant  -75.986 -1.63 0.113 
Log transport infrastructure 2.680 0.69 0.497 
Log energy infrastructure 7.126 2.01 0.053 
Log communication infrastructure 0.338 2.29 0.029 
Log of economic growth -0.436 -0.21 0.835 
Log of exchange rate 0.551 -0.74 0.465 
Log of trade openness 3.250 1.76 0.088 
R-squares = 0.6944, Adjusted R-squared = 0.6352; p < 0.05, F (6, 31) = 11.74, P = 0.0000 
The results in table 8 show that the F-statistic (11.74) is statistically significant at the 0.05 
percent level of significance, R-squared is 69.4 percent and adjusted R-squared is 63.5 percent.  
This means 63.5 percent of the fluctuation in FDI inflows can be explained by explanatory 
variables jointly, and only 36.5 percent can be explained by other variables not mentioned in 
this model, but that are captured by the error term. Therefore, this is a good model because all 
the explanatory variables jointly do explain changes in FDI inflows.  However, the study 
performs the diagnostic tests summarized in table 9 below before accepting the coefficients of 
this model in table 8, to ensure that the coefficients are BLUE (Best Linear Unbiased Efficient).  
5.4.2.1. Summary of diagnostic tests for the original regression results 
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Table 9 shows a summary of the diagnostic tests conducted, using the regression results shown 
in table 8. To ensure that the multiple regression model conforms to the Classical Linear 
Regression model assumptions documented by Gujarati (2004), the diagnostic tests in this 
study include the following test: a multicollinearity test using the variance inflating factor; a 
normality test using the Jarque-Bera test; an autocorrelation test using the Durbin-Watson test; 
and homoscedasticity test using White’s test and a test for omitted variables using the Ramsey 
RESET test. These tests were performed to ensure that there is no specification error in the 
model. 
 
 
 
 
Table 9: Diagnostic test  
Test Description t-statistic p-value 
Ramsey RESET test Test for omitted variables in 
the estimated model 
1.00 0.4066 
Variance inflating factor Multicollinearity test Mean VIF1 = 4.75 VIF1 for LCI and LEXC 
is more than 10 
Jarque-Bera test Normality check 3.966 0.1377 
Durbin-Watson test Autocorrelation test 1.98698 - 
Durbin’s alternative test  Autocorrelation test - 0.9577 
White’s test  Test for homoscedasticity 32.98 0.1976 
1. VIF test does not have t-statistics and P-value 
The model specification test was performed by utilising the Ramsey RESET test and the null 
hypothesis was that the model does not have omitted variables that might cause biased 
coefficient estimates. The test results in table 9 show p-values of 0.4066, which is more than 
the 5 percent level of significance. Hence, the null hypothesis that the model has no omitted 
variable could not be rejected. Furthermore, the F-statistic to determine whether the functional 
form chosen in this case is also statistically significant. Therefore, the model used in table 9 to 
test the impact of infrastructure development in FDI inflows is correctly specified.  
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To test the assumption of no collinearity, (that there is no exact linear relationship between the 
log of energy infrastructure, log of communication infrastructure, log of transport 
infrastructure, log of economic growth, log of exchange rate and log of trade openness as 
explanatory variables), we calculated the Variance Inflating Factor (VIF). Multicollinearity 
might exist in a case where the VIF is greater than 5. The test results shown in table 9 indicate 
the overall VIF, which is approximately 5 for all variables together. However, in terms of 
individual variables; the VIF for the log of communication infrastructure and log of exchange 
rate is more than 10 while for other variables it is less than 5. Therefore, the multicollinearity 
problem appears to exist between the log of communication infrastructure and the log of 
exchange rate. This was also evident in the correlation efficient between the two variables, 
which was more than 0.80 at 0.93 as shown in table 13 in the appendix. 
This study continues to test whether the mean value of the error term is zero using the Jarque-
Bera normality test. The null hypothesis was that the error term is normally distributed. The 
test results shown in table 9 indicate a p-value of 0.1377 which is more than the 5 percent level 
of significance. Hence, the null hypothesis that the residual is normally distributed could not 
be rejected. Furthermore, this study also conducted the White test to test whether the error term 
has a constant variable for each explanatory variable. The null hypothesis test was that there is 
homoscedasticity, meaning residuals have constant variance. The test results in table 8 indicate 
that the p-value is 0.1976 which is more than a 5 percent level of significance. Thus the null 
hypothesis that residuals have constant variance could not be rejected. The last diagnostic test 
conducted was to test whether there is no correlation between the residuals given any two 
explanatory variables.  The autocorrelation test was performed using the Durbin-Watson test, 
and the null hypothesis was that there is no autocorrelation. The results show that the t-statistics 
1.98, which is approximately 2, and the p-value is 0.9577 which is more than the 5 percent 
level of significance as shown in table 9. Therefore, the null hypothesis of no correlation 
between the residuals could not be rejected. 
The first regression model results presented in table 8 indicate a good model, given the 
statistical significance of the model. There is no omitted variable, the error term is normally 
distributed and the error terms have constant variance and are not correlated. However, 
multicollinearity arises between the log of communication infrastructure and the log of 
exchange rate and this violates the CLRM assumption of no multicollinearity. Gujarati (2004) 
feels that multicollinearity is a serious problem, since it leads to large standard errors of the 
estimators. It is for this reason this study did not accept the results obtained in the first 
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regression model shown in table 8. To solve this multicollinearity problem between the log of 
communication infrastructure and the log of exchange rate, Gujarati (2004) suggests dropping 
one of the variables that are correlated or transforming a variable. Table 8 shows that the log 
of communication is statistically significant at the 5 percent level since its p-value of 0.029 is 
less than 5 percent, whereas the log of exchange rate is not statistically significant since the p-
value of 0.465 is more  than the 5 percent or even 10 percent level of significance. This study 
decided to drop the log of the exchange rate and run a new regression model and the new results 
are explained in the next sub-section. 
5.4.3. Second regression model 
The prior sub-section established that the original model has a multicollinearity problem. To 
solve the existing problem, this study considered dropping one of the variables which is log of 
exchange rate, following Gujarati’s (2004) suggestion mentioned earlier. Table 10 below 
shows the changed regression results by dropping the log of the exchange rate. Similar 
diagnostic tests to those conducted in the first regression model will be performed in this sub-
section.  
Table 10: Second regression results 
Variables  Coefficient t-statistic  p-value 
Constant  -71.3970 -1.56 0.129 
Log transport infrastructure 2.8123 0.73 0.473 
Log energy infrastructure 6.2827 1.89 0.068 
Log communication infrastructure 0.2501 2.90 0.007 
Log of economic growth 0.0259 0.14 0.888 
Log of trade openness 3.3445 1.83 0.077 
R-squares = 0.6890, Adjusted R-squared = 0.64.4; p < 0.05, F (6, 31) = 14.18, P = 0.0000 
The results in table 10 show that the F-statistic (14.18) is statistically significant at the 0.05 
percent level of significance, R-squared is 68.9 percent and adjusted R-squared is 64.4 percent.  
This means that 64.4 percent of the fluctuation in FDI inflows can be explained by the 
explanatory variables jointly. Therefore, this is a good model, because all explanatory variables 
jointly do explain changes in FDI inflows. The coefficient of the log of communication 
infrastructure was significant at the 5 percent level of significance (p<0.05), whereas the log 
of energy infrastructure and log of trade openness were significant at the 10 percent level of 
significance (p<0.10). However, the coefficient of the log of transport infrastructure and log of 
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economic growth were significant at either the 5 percent or 10 percent level of significance 
(p>0.10).  Before analysing the results, similar diagnostic tests done in the original model were 
conducted for the second regression and summarised in table 11 below. 
Table 11:  Summary of diagnostic tests for the second regression results 
Test Description t-statistic p-value 
Variance Inflating Factor Multicollinearity test Mean VIF1 = 2.15  
Jarque-Bera test Normality check 3.084 0.214 
Durbin-Watson test Autocorrelation test 1.9487 - 
Durbin’s alternative test  Autocorrelation test - 0.9347 
White’s test  Test for homoscedasticity 24.53 0.2199 
Ramsey RESET test Test for omitted variables 
in the estimated model 
087 0.4688 
1. VIF test does not have t-statistics and P-value 
After dropping the log of exchange rate, the mean value of the VIF is 2.15 and the VIF for all 
explanatory variables is less than 5.  Therefore, the second multiple regression model does not 
have multicollinearity. The results in table 11 also indicate that the error term is normally 
distributed with a zero mean and constant variance given the p-value of 0.214 for the Jarque-
Bera Normality test, which is less than the 5 percent level of significance. Using White’s test, 
the error term was found to have constant variance with a probability of 0.2199, meaning that 
the null hypothesis of homoscedasticity could not be rejected at the 5 percent level of 
significance as shown in table 11. Further, there was a Durbin-Watson statistic of 1.94 which 
is approximately 2 and a p-value of 0.9347 which is more than the 5 percent level of 
significance, hence this model was considered as having no autocorrelation problem. Again, 
the model specification test was done using the Ramsey RESET test, and the results show that 
this second regression model has no omitted variables (p>0.05). Therefore, the diagnostic tests 
show that the second regression model does not have any specification error, meaning the 
model estimates true coefficients for the log of energy infrastructure, log of transport 
infrastructure, log of communication infrastructure, log of economic growth and log of trade 
openness. This study will utilise the results of the second regression model in the next section 
to analyse the impact of infrastructure development on FDI inflows into South Africa. 
5.5. Analysis of results 
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This section will use the results obtained and summarised in table 10. 
5.5.1. The impact of transport infrastructure development on FDI inflows 
The sign of the coefficient for the log of transport infrastructure proxy variable was positive, 
meaning that the improved railway line may lead to an increase in FDI to the country, and this 
is consistent with theory. However, the coefficient of the log of transport infrastructure was not 
significant at the 5 or 10 percent level of significance (p>0.10). This infers that transport 
infrastructure was not important in attracting FDI to South Africa. These results are not 
consistent with theory. This may be due to the fact that only railway line was considered as a 
proxy of transport infrastructure, and the total road network and air transport were not 
considered in the determination of the transport infrastructure proxy used, and railway transport 
is underdeveloped. Therefore, the insignificant positive causal relationship between transport 
infrastructure and FDI inflows obtained in this study is only referring to railway line in km.  
These results differ from that of Mjacu (2018) and Song (2015), who both discovered that 
transport infrastructure has a positive and significant impact on FDI inflows into South Africa, 
although transport development was not only the railway line. Mjacu (2018) established that a 
percentage increase in transport infrastructure causes a 3.2 percent increase in FDI inflows into 
South Africa. In the developing country of Kenya, according to Wekesa (2015), a percent 
increase in air transport, total road network, length of railway line and port infrastructure, 
causes a 4.88 percent increase in FDI inflow. In India, the findings of Kaur et al. (2016) 
established that railway infrastructure is positive and significant in attracting more FDI inflows.  
The South African government does recognise the importance of transport infrastructure.  
According to the NDP vision for 2030, government’s focus is on spatial transformation across 
all geographic scales to reduce travel costs by establishing “more reliable and affordable public 
transport and better co-ordination between various modes of transport”. Government has made 
resources available in the transport sector and government plans to increase the budget of the 
transport sector over the next three years by R37 billion from R78 billion in 2018/19 to R115.3 
billion in 2021/22 financial year (The Department of National Treasury, 2019). The intention 
of this increased investment in the transport sector is to “improve the national transport 
infrastructure network, enhance the mobility of people and the provision of services, reduce 
transport costs and facilitate regional trade” (The Department of National Treasury, 2019). 
Therefore, the allocated funds to upgrade, strengthen and maintain roads is expected to ease 
the pressure on roads and reduce the cost of doing business. Furthermore, modernisation of the 
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rail network is under way. Government has made spending provisions for new trains, signalling 
upgrades, refurbishing of coaches and for rail infrastructure improvement. 
5.5.2. The impact of energy infrastructure development on FDI inflows 
The log of energy infrastructure development was positive and significant at the 0.10 level of 
significance as showed in table 10, meaning energy infrastructure was important in attracting 
FDI inflows. This significant positive causal relationship between energy infrastructure and 
FDI inflows is consistent with theory. The results show that a percentage increase in energy 
infrastructure increases FDI inflows by 6.2 percent, hence energy infrastructure is a very 
important determinant of FDI inflows into South Africa. These results differ from Taole’s study 
(2018) that discovered that infrastructure quality (using electricity transmission and 
distribution losses) has a statistically insignificant negative impact on FDI inflows in both the 
short and long run in South Africa. This insignificant impact of energy on FDI inflows results 
is similar to the findings of Wekesa (2015) in Kenya and Kaur et al. (2016) in India. 
The South African government recognises the importance of the energy sector in the country.  
In the National Development Plan, government intends “Procuring at least 20 000 MW of 
renewable electricity by 2030, importing electricity from the region, decommissioning 11 000 
MW of ageing coal-fired power stations and stepping up investments in energy-efficiency” 
(NDP 2030). To achieve this plan, the 2019 budget made provisions of R69 billion for 
reconfiguring Eskom, which produces and transmits most of South Africa’s electricity over the 
next three years (The Department of National Treasury, 2019). This plan to reconfigure Eskom 
arises from some operational problems and poor maintenance which had led to power cuts in 
early 2019.  
5.5.3. The impact of communication infrastructure development on FDI inflows 
The log of communication infrastructure was positive and statistically significant at the 1 
percent level of significance. This means that an increase in communication infrastructure 
causes an increase in FDI inflows. These results are consistent with theory. In this case, a one 
percent increase in communication infrastructure leads to a 0.02 percent increase in FDI 
inflows into South Africa. Hence, communication infrastructure is key determinant in attracting 
FDI inflows into South Africa. This result is similar to those found by Shah (2014) in 
developing countries and Wekesa (2015) in Kenya. Both established a significant positive 
relationship between communication infrastructure and FDI inflows at the 1 percent level of 
significance. However, Kaur et al. (2016) and Afridi et al. (2018) results seem to differ from 
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this; both established that there is no significant relationship between the two variables in India 
and Pakistan, respectively. 
In support of this significant positive relationship, the NDP for 2030 does recognise the 
importance of communication infrastructure. However this sector is largely driven by private 
investment, and is complemented to a lesser extent by public funds. Government has introduced 
policies aimed at having more investment in the telecommunication sector and some reforms 
have been made to remove blockages. According to the Department of National Treasury 
(2019) these reforms have begun to yield the anticipated results that support investment in this 
sector. 
 
 
 
5.5.4. The impact of economic growth on FDI inflows 
The log of economic growth was positive but statistically insignificant at the 5 or 10 percent 
level of significance impact on FDI inflows into South Africa during the period of 1980 to 
2017, as indicated in table 10. Therefore, economic growth is not a key determinant to attracting 
FDI inflows into South Africa. These results are not consistent with theory, but the results are 
similar to those by Taole (2018), who established an insignificant impact of economic growth 
or market size in the short-run in the South African economy. On the other hand, South African 
studies (by Fedderke & Romm, 2006; Song, 2015 and Majavu & Kapingura, 2016) discovered 
a strong positive causal relationship flowing from market size to FDI inflows.  
According to Fedderke and Romm (2006), a 1 percent increase in GDP will lead to a 20 percent 
increase in FDI inflows. Song (2015) established that a 1 percent increase in GDP will increase 
FDI inflows by 5.7 percent and the Majavu and Kapingura (2016) results established that a 1 
percent increase in GDP will increase FDI inflows by 5.3 percent, Similar significant positive 
results were obtained by Shah (2014) in developing countries, Afridi et al. (2018) in Pakistan 
and Wekesa (2015) in Kenya. 
5.5.5. The impact of trade openness on FDI inflows 
The coefficient of log of trade openness was positive and statistically significant at the 10 
percent level of significance, meaning a 1 percent increase in trade openness leads to 3.3 
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percent increase in the volume of FDI inflows. This is consistent with theory.  The results are 
similar to those by Taole (2018), who found that a 1 percent increase in trade openness will 
cause a 2.5 percent increase in FDI inflows into South Africa in the long run, but that in the 
short-run this impact was insignificant. A study on developing countries by Shah (2014) 
established a strong positive and significant relationship between increased openness of the 
host country and FDI inflows. This relationship was as a result of reduced trade barriers due to 
trade liberation. 
5.6. Conclusion 
This chapter presented the results from the secondary time series data used to examine the 
impact of infrastructure on FDI inflows into South Africa covering the period 1980 to 2017. 
The data was analysed in three-fold. Firstly, descriptive statistics on the raw data was 
performed and some of the conclusions drawn from the summary were: over the 37 year period 
the mean value of FDI inflows into South Africa was USD 2.2 billion; the average economic 
growth was 2.32 percent; the mean value of the length of the railways line was 21 839 km and 
average energy consumption was 4 229 kilowatt per hour.   
Secondly, the Johansen co-integration test was performed to examine whether there is a long- 
run relationship between the dependent and explanatory variables. To determine the number of 
co-integrated relationships, maximal eigenvalue and trace statistics were used. The results 
show that there is a long-run relationship between the variables and these are integrated in three 
equations, based on the trace statistics test results shown in table 7. The test results of the 
maximal statistics indicate that the variables are not co-integrated. The empirical research 
suggests that the contradiction between trace and maximum statistics is an indication of the 
specification error in the model. Hence, the study continued to perform the regression model. 
Lastly, a multiple regression model with the log of FDI inflows as the dependent variable, and 
the log of energy infrastructure, log of transport infrastructure, log of communication 
infrastructure, log of economic growth, log of exchange rate and log of trade openness as 
independent variables was conducted. The first regression model presented in table 8 contains 
the multicollinearity problem. This correlation exists between log of communication and log 
exchange rate, as shown in table 9.  To resolve this multicollinearity problem, the log of 
exchange rate was dropped from the model. The test results of the second regression did not 
violate any classical linear assumptions. 
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The findings indicate that energy infrastructure and communication infrastructure have a 
significant positive relationship with FDI inflows, at the 10 percent level of significance. This 
means that transport and communication infrastructure are important in determining FDI 
inflows into South Africa. Energy infrastructure has a positive relationship with FDI inflows, 
but the coefficient was not significant at the 10 percent level of significance. The findings 
further indicate that economic growth and trade openness have a positive relationship with FDI 
inflows, although the coefficient of economic growth was not significant at the 10 percent level 
of significance, while the trade openness coefficient was significant at the 1 percent level of 
significance. This means trade openness is an important factor in determining FDI inflows into 
South Africa. 
 
 
 
CHAPTER SIX 
SUMMARY, CONCLUSION AND POLICY IMPLICATIONS 
 
6.1. Introduction 
This chapter presents a summary of the study and highlights the key conclusions drawn from 
the results, based on the econometric modelling that was perfomed to examine the effect of 
infrastructure development on FDI inflows into South Africa. This chapter concludes by 
providing recommendations and policy implications based on the findings. 
6.2. Summary of the study 
It is evident that, like many other African countries, South Africa still faces three major 
challenges: high unemployment, poverty and inequality. The latest data by Statistics South 
Africa (2019) reveals that unemployment has grown from 21.5 percent in 2008 to 29 percent 
in 2019 (second quarter). Similarly poverty has increased from 53.2 percent of the population 
to 55.5 percent when applying the upper-bound poverty line between 2011 and 2015; and the 
Gini coefficient grew from 59.3 to 63 between 1993 and 2014. One of the biggest challenges 
that has an adverse impact on improving these developmental outcomes is the sluggish global 
growth, especially after the 2008 global financial crisis. This makes it difficult for South Africa 
to generate enough internal fiscal resources to address developmental challenges. The inability 
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of the South African government to address these challenges is evident in the growth in 
government budget deficit, growing from R23 billion in 2008/09 to R210.2 billion in 2018/19 
(The Department of National Treasury, 2009 and 2019). 
To address these socio-developmental challenges, given the low economic growth 
environment, developing countries have identified FDI inflows as a key driver to enhance 
growth through positive externalities such employment creation, technological diffusion and 
competition. These long-run spill-over benefits are suggested by the theoretical literature on 
growth theories (Adams, 2009; Solow, 1956 & Romer, 1986) and empirical literature (by 
Asiedu, 2002; Taole, 2018; Song, 2015; Fedderke & Romm, 2006 and Majava & Kapingura, 
2016). There is evidence that, over 37 years, there has been an increase in FDI inflows into 
South Africa. The empirical evidence has shown that in the early 2000s, South Africa was the 
most attractive destination of FDI inflows relative to other African countries, whereby the 
country was placed in the top four FDI recipients between 1990 and 2016.  The significant 
increase in FDI inflows into South Africa was largely driven by the adoption of the GEAR 
policy in 1996. This policy strengthened the macro-economic environment, which in turn 
created a favourable environment for investors, and fostered political stability as well as 
infrastructure development. 
During the 2000s some economists, such as Asiedu (2002), studied the other factors that 
influence FDI inflows into a host country, and infrastructural development was highlighted as 
one of the key factors. The Dunning Eclectic Theory suggests the investment decisions for 
MNEs depend on the infrastructure in the host country. In other words, according to the 
Dunning theory infrastructure is one of the determinants of FDI inflows. Unfortunately, the 
latest empirical evidence shows that the South Africa’s infrastructural comparative advantage 
has declined despite budgetary allocations made by government towards the infrastructure 
sector.  It was because of this reason that this study sought to examine whether there is a 
significant positive correlation between infrastructure and FDI inflows into the country. This 
correlation would confirm that infrastructure is a key determinant of foreign direct investment 
into South Africa.  
Secondary time series data sourced from the World Bank, SARB and UNCTAD was used 
covering the period 1980 to 2017. FDI inflows to South Africa were considered to be a 
dependent variable, while railway line, energy consumption, cellular phone subscription per 
100 people, GDP per capita, trade as a percentage of GDP and the exchange rate, were 
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considered to be the independent variables. Descriptive statistics tables were presented to 
provide a summary of the movement of data for the variables over 37 years. Unit root co-
integration tests were performed to establish the long-run relationship between the dependent 
and independent variables. Furthermore, a multiple regression model, with the log of FDI 
inflows as the dependent variable, and the log of energy infrastructure, log of transport 
infrastructure, log of communication infrastructure, log of economic growth and log of trade 
openness as independent variables, was conducted. 
The findings indicate that energy infrastructure and communication infrastructure have a 
significant positive relationship with FDI inflows. This means that transport and 
communication infrastructure are important in determining FDI inflows into South Africa. 
Energy infrastructure has a positive relationship with FDI inflows, but the coefficient was not 
significant. The findings further indicate that economic growth and trade openness have a 
positive relationship with FDI inflows, although the coefficient of economic growth was not 
significant while the trade openness coefficient was significant. 
The positive relationship between the independent variables and the FDI inflows implies that 
improved transport infrastructure, communication infrastructure and energy infrastructure, and 
increasing economic growth and trade openness lead to an increase in FDI inflows into the 
country; even though the transport and economic growth coefficients were not significant. 
6.3 Conclusion 
Energy infrastructure, communication infrastructure and trade openness are important 
determinants of FDI inflows into South Africa. Therefore, an increase in energy consumption, 
increased mobile cellular phone subscriptions and an increase in trade activities are important 
to increase the volume of FDI inflows into the country. A 1 percent increase in energy 
consumption will increase FDI inflows by 6.3 percent. A 1 percent increase in mobile cellular 
phone subscriptions will increase FDI inflows by 0.25 percent. A 1 percent increase in the sum 
of trade as a percentage of GDP will lead to a 3.3 percent increase in FDI inflows. 
6.4 Policy implications 
The results suggest that the South African government should continue with its focus on 
strengthening and restructuring the electricity sector and establishing a more competitive 
electricity sector to reduce prices which in turn encourages private investment in the long-run. 
With respect to communication infrastructure, the South African government should continue 
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with its reforms in the telecommunication sector to remove some barriers. Furthermore, the 
South African government needs to increase efforts for promoting trade activities (both export 
and imports) by reviewing trade policies as these are important in attracting foreign direct 
investment in the country. 
6.5. Recommendations for future research 
Having established that transport infrastructure increases FDI inflows by 2.8 percent, although 
the coefficient was insignificant, further future research focusing on road infrastructure as the 
infrastructure variable is recommended as an extension of this study. Furthermore, social 
factors that appear to be the determinants of FDI inflows are not included in this study. 
Therefore, a focus on water infrastructure and wages as two of the explanatory variables is 
recommended. 
 
 
6.6. Limitation of the study 
The study could not obtain the road infrastructure as a proxy variable for transport 
infrastructure. The vector error correction model could not be estimated, due to the 
contradiction between maximum statistics and trace statistics. Therefore, to obtain reliable 
coefficients, the regression model was estimated.  
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Table 13: Correlation analysis 
Year FDI TI EI CI EG EXC TO
1980 (10 300 000)          23 596                   3 376,93                0,00 6,62 0,78 35,39
1981 65 000 000           23 596                   3 534,31                0,00 5,36 0,88 28,53
1982 329 700 000         23 581                   3 609,00                0,00 -0,38 1,09 26,44
1983 70 900 000           23 664                   3 654,42                0,00 -1,85 1,11 24,77
1984 419 500 000         23 720                   3 900,00                0,00 5,10 1,48 25,75
1985 (452 643 658)       23 821                   3 989,46                0,00 -1,21 2,23 31,49
1986 (50 487 074)          23 790                   4 084,44                0,00 0,02 2,28 30,53
1987 (191 667 970)       23 607                   4 064,60                0,00 2,10 2,04 30,29
1988 158 437 159         23 507                   4 152,29                0,00 4,20 2,27 29,07
1989 (201 208 431)       21 244                   4 177,06                0,01 2,39 2,62 26,67
1990 (75 722 412)          21 617                   4 152,98                0,02 -0,32 2,59 24,25
1991 254 133 622         21 635                   4 051,06                0,02 -1,02 2,76 21,73
1992 3 358 018             21 635                   3 927,21                0,03 -2,14 2,85 21,37
1993 11 290 546           22 233                   3 956,76                0,10 1,23 3,27 22,46
1994 374 410 441         22 621                   4 003,84                0,82 3,20 3,55 22,10
1995 1 248 424 933      20 319                   4 093,12                1,27 3,10 3,63 22,77
1996 816 389 274         20 319                   4 633,82                2,22 4,30 4,30 24,70
1997 3 810 543 923      20 189                   4 744,60                4,21 2,60 4,61 24,57
1998 550 338 596         20 189                   4 535,28                7,52 0,50 5,53 25,76
1999 1 503 332 454      20 070                   4 399,50                11,51 2,40 6,11 25,34
2000 968 831 356         22 657                   4 503,77                18,24 4,20 6,94 27,84
2001 7 270 344 986      22 657                   4 226,65                23,26 2,70 8,60 30,31
2002 1 479 804 589      22 657                   4 444,52                29,14 3,70 10,52 33,09
2003 783 136 092         20 041                   4 470,82                35,38 2,95 7,56 28,02
2004 701 422 008         20 247                   4 498,98                43,19 4,55 6,4499 26,52
2005 6 522 098 178      20 047                   4 547,65                69,56 5,28 6,3618 27,35
2006 623 291 744         20 047                   4 638,22                80,35 5,60 6,7672 29,90
2007 6 586 792 253      24 487                   4 777,06                84,79 5,36 7,0544 31,54
2008 9 885 001 293      24 487                   4 606,63                89,26 3,19 8,2517 36,22
2009 7 624 489 974      22 051                   4 385,25                91,10 -1,54 8,4372 27,66
2010 3 693 271 715      22 051                   4 510,22                97,65 3,04 7,3222 28,64
2011 4 139 289 123      20 500                   4 543,63                122,46 3,28 7,2531 30,82
2012 4 626 029 122      20 500                   4 352,39                129,05 2,21 8,2099 29,78
2013 8 232 518 816      20 500                   4 279,25                142,96 2,49 9,6502 30,95
2014 5 791 659 020      20 500                   4 198,40                145,36 1,85 10,8444 31,47
2015 1 521 139 945      20 500                   159,16 1,28 12,7507 30,17
2016 2 215 307 020      20 500                   147,13 0,57 14,7088 30,71
2017 1 371 931 600      20 500                   161,99 1,32 13,3129 29,77
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Table 14: Lag length selection 
 
 
 
 
 
 
 
 
 
 
 
Table 15: Johansen tests for co-integration 
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Table 16: First regression results 
 
 
Table 17: VIF of the first regression 
                                                                               
    7      56      137.64014     0.04216
    6      55       136.8433     0.15303      1.5937     3.76
    5      52      133.77074     0.29975      6.1451    14.07
    4      47      127.17879     0.44386     13.1839    20.97
    3      40      116.32429     0.54904     21.7090    27.07
    2      31      101.59147     0.64024     29.4656    33.46
    1      20      82.678619     0.83064     37.8257    39.37
    0      7       49.827892           .     65.7015    45.28
  rank    parms       LL       eigenvalue  statistic    value
maximum                                       max     critical
                                                         5%
                                                                               
    7      56      137.64014     0.04216
    6      55       136.8433     0.15303      1.5937     3.76
    5      52      133.77074     0.29975      7.7388    15.41
    4      47      127.17879     0.44386     20.9227    29.68
    3      40      116.32429     0.54904     42.6317*   47.21
    2      31      101.59147     0.64024     72.0973    68.52
    1      20      82.678619     0.83064    109.9230    94.15
    0      7       49.827892           .    175.6245   124.24
  rank    parms       LL       eigenvalue  statistic    value
maximum                                      trace    critical
                                                         5%
                                                                               
Sample:  1981 - 2017                                             Lags =       1
Trend: constant                                         Number of obs =      37
                       Johansen tests for cointegration                        
. vecrank LFDI LTI LEI LCI LEG LEXC LTO, trend(constant) lags(1) max
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Table 18: Normality test of the first regression 
 
 
Table 19: Ramsey RESET test of the first regression 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 20: Homoscedasticity test of the first regression 
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Table 21: Second regression model (excluding EXC) 
 
 
 
 
 
 
 
 
 
 
Table 22: Autocorrelation test of the second regression 
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Table 23: Ramsey RESET test of the second regression 
 
Table 24: VIF test of the second regression 
 
 
Table 25: Homoscedasticity test of the second regression 
 
 
Table 24: Normality test of the second regression 
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Table 24: Autocorrelation test of the second regression 
 
 
Table 25: Dickey-fuller test for Unit root 
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